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FOREWORD 


There  are  a number  of  potential  dam  sites  in  the  Rocky  Mountain  portion 
of  the  Columbia  Basin.  As  dams  are  built  in  these  places  and  the  valleys 
inundated,  it  is  going  to  be  extremely  important  that  the  transportation 
facilities  forced  out  of  the  valleys  be  relocated  and  rebuilt  in  such  a 
way  as  not  to  throw  an  extra  load  on  the  development  of  local  resources 
and  functioning  of  local  communities.  Construction  of  the  Hungry  Horse 
dam  brought  the  Forest  Service  face  to  face  with  this  problem.  The 
proposed  construction  of  Libby  dam  raises  it  again.  In  both  cases  the 
manner  of  restoring  transportation  facilities  will  be  key  factors  in  the 
administration,  development,  and  utilization  of  large  areas  of  national 
forest  land. 


Conscious  of  the  importance  of  sound  transportation  planning,  the  Depart- 
ment of  the  Army,  Corps  of  Engineers  has  joined  the  Forest  Service  in 
sponsoring  this  study  and  has  made  money  available  from  its  planning 
funds  to  finance  the  study.  The  Forest  Service  alone,  however,  is  re- 
sponsible for  the  findings,  conclusions,  and  recommendations  presented 
in  the  following  pages.  A number  of  people  in  the  Forest  Service  have 
aided  in  this  project  in  addition  to  the  four  men  listed  as  authors.  I 
wish  to  express  particular  appreciation  to  the  Northern  Rocky  Mountain 
Forest  and  Range  Experiment  Station  which,  in  addition  to  supplying  one 
member  of  the  study  team,  has  provider], &gj.pful  counsel  in  guiding  the 
study. 
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INTRODUCTION 


For  two  decades  the  Nation  has  vigorously  pursued  the  task  of  harness- 
ing the  tremendous  energy  which  rushes  down  to  the  Pacific  Ocean  in 
the  rivers  of  the  Northwest.  This  job  is  only  partly  done.  Many  more 
dams  will  have  to  be  built  before  the  water  resource  can  make  its  full 
contribution  to  the  development  of  this  region.  The  task  ahead,  how- 
ever, is  more  than  one  of  engineering  alone.  It  also  involves  land 
utilization  and  coordinated  resource  development. 

The  interrelationship  of  dam  building  to  the  development  of  the  farm, 
forest,  and  mineral  resources  is  a problem  of  many  facets.  This  report 
will  direct  its  attention  primarily  to  one  aspect  of  the  problem:  the 

disruption  of  resource  development  behind  the  proposed  Libby  dam  which 
would  be  caused  by  the  reservoir,  and  the  measures  necessary  to  minimize 
the  adverse  impacts. 

A word  about  Libby  dam  itself.  It  will  be  a big  one  (figure  1).  One 
proposal  being  considered  by  the  Corps  of  Engineers  would  involve  an 
expenditure  of  281+  million  dollars  and  would  create  a reservoir  107 
miles  long,  1+2  miles  of  which  would  be  in  Canada.  On  the  other  hand, 
the  dam  would  create  big  benefits  in  the  way  of  flood  control  and 
power  generation.  It  is  estimated  by  the  Corps  of  Engineers  that 
benefits  from  the  dam  at  the  above  location  would  exceed  the  costs 
in  the  ratio  of  about  2 to  1. 


-1- 


The  Kootenai  River  above  Libby  is  favored  by  having  a number  of  sites 
suitable  for  construction  of  a dam.  No  one  of  them  has  definitely  been 
selected  yet,  which  complicates  this  study.  However,  in  the  absence  of 
this  decision,  we  have  considered  two  locations  which  appear  the  most 
likely  choices; 

1.  Mile  204o9  above  the  confluence  of  the  Kootenai  and  Columbia  Rivers, 
approximately  3 miles  above  Libby, 

2.  Mile  21? oO  above  the  confluence  of  the  Kootenai  and  Columbia  Rivers, 
approximately  15  miles  above  Libby, 

Another  uncertainty  which  has  hampered  the  study  is  the  future  location 
of  the  railroad  from  Stryker  to  Libby,  In  the  absence  of  a fire  commit- 
ment from  the  Corps  of  Engineers  it  has  been  assumed  that  if  the  dam 
were  located  at  the  lower  site  the  rail  line  from  Stryker  would  follow 
Fortine  and  Wolf  Creeks  to  the  Fisher  River,  up  the  Fisher  River  to 
US  Highway  2 and  along  the  highway  to  Libby,  Subsequent  to  the  start 
of  this  study  considerable  interest  has  been  shown  in  a route  which  would 
go  down  the  Fisher  River  (instead  of  up  it)  along  the  the  reservoir  to 
the  dam  and  thence  to  Libby,  Such  a location  would,  of  course,  have  a 
different  effect  on  log  transportation  costs  than  the  route  assumed. 
However,  for  the  county  as  a who3.e  the  differences  would  be  minor  and 
they  certainly  would  not  change  the  conclusions  reached  in  this  report. 
For  the  upper  dam  site  it  has  been  assumed  the  railroad  would  follow 
Fortine  and  Wolf  Creeks,  turning  down  the  Fisher  River  to  join  the 
present  mainline  at  the  mouth  of  that  river. 

Three  alternatives  for  restoring  transportation  and  other  facilities 
related  to  forest  management  and  development  have  been  analyzed  in 
considerable- detail  for  Dam  Site  204°9°  These  have  been  called 
Studies  1,  2,  and  3,  Two  alternatives  have  been  analyzed  for  Dam 
Site  217,0.  They  have  been  called  Studies  4 and  5°  For  the  purpose 
of  measuring  the  adequacy  of  these  plans,  we  have  analyzed  the  exist- 
ing transportation  system  and  other  facilities  as  they  would  ultimately 
be  developed  to  adequately  serve  the  area.  This  analysis  is  called 
Study  0. 

The  limits  of  this  planning  project  should  be  clearly  recognized.  The 
data  herein  have  no  particular  bearing  on  the  question  of  where  the 
displaced  section  of  the  Great  Northern  Railway  mainline  should  be  re- 
located. Furthermore,  this  report  presents  only  part  of  the  facts 
relative  to  a desirable  location  for  the  dam  itself.  There  are  a 
number  of  other  factors  to  be  taken  into  account  in  this  connection, 
some  of  which  are,  no  doubt,  more  important.  The  following  pages,  „ 
however,  do  show  two  things  very  clearly.  First  is  the  importance 
to  the  local  economy  of  adequate,  restoration  of  transportation 
facilities.  Secondly,  these  analyses  suggest  an  equitable  solution 
to  the  transportation  problem  if  the  dam  were  located  at  either 
Mile  204 o 9 or  Mile  217,0, 


SUMMARY  OF  FINDINGS  AND  CONCLUSIONS 


It  is  more  common  to  view  a big  dam  as  an  engineering  masterpiece  than  a 
major  alteration  of  the  geography  in  the  locality  where  it  is  built.  Yet, 
in  many  cases  the  geographical  effects  are  important  and  far  reaching. 

This  is  particularly  true  in  the  outer  rim  of  the  Columbia  Basin  where 
rugged  topography  has  squeezed  the  bulk  of  human  activities— homes, 
industries,  farms,  and  travel— into  the  larger  valleys.  Libby  dam  is 
one  of  the  structures  which  would  have  important  geographical  effects. 

The  most  important  of  these  effects  relates  to  transportation.  Not  only 
would  the  reservoir  drown  out  key  transportation  facilities  forcing 
their  relocation  in  less  favorable  places,  it  would  become  something  of 
a barrier  to  transportation  itself. 

These  analyses  have  shown  that  so  far  as  this  locality  is  concerned  one 
of  the  most  important  considerations  relating  to  Libby  dam  is  the  design 
of  the  postdam  transportation  system.  Anything  which  materially  increases 
the  cost  or  difficulty  of  transportation  will  hamper  the  development  of 
Lincoln  County. 

The  restoration  of  facilities  which  would  be  desirable  behind  a dam  at 
River  Mile  204.9  or  217.0  depends  in  part  on  the  extent  to  which  the 
reservoir  could  be  used  for  travel  and  transportation.  This  study  indi- 
cates that  within  certain  limits  towing  of  logs  and  cordwood  is  both 
feasible  and  desirable.  However,  the  water  level  would  fluctuate  a 
hundred  or  more  feet  during  the  year  making  it  very  difficult  to  get 
wood  in  or  out  of  the  water  during  some  periods.  Moreover,  the  lake 
would  ordinarily  be  frozen  over  during  some  winter  months.  Thus,  water 
transportation  cannot  entirely  supplant  the  railroad  and  roads  for  wood 
hauling.  A water  route  would  completely  fail  to  meet  the  needs  of 
public  and  administrative  travel  and  transportation  especially  that 
reouired  for  fire  protection.  A considerable  road  network  is  necessary 
for  proper  functioning  of  the  local  economy  and  forest  administration. 

In  selecting  a suitable  transportation  plan  there  are  several  choices  to 
make  with  regard  to  location  and  class  of  roads.  One  possibility  is  the 
relocation  of  Montana  Highway  37  more  or  less  along  the  reservoir  with  a 
bridge  crossing  the  reservoir  at  the  north  end.  Such  a location  of  the 
highway  would  be  expensive  because  of  the  heavy  rockwork  involved.  The 
bridge  would  be  expensive  because  of  its  length  and  unusual  height.  On 
the  other  hand,  both  the  reservoir  road  and  the  bridge  would  greatly 
facilitate  local  transportation.  Another  alternative  would  be  to  route 
the  highway  away  from  the  reservoir  and  to  eliminate  the  bridge  crossing 
and  the  expensive  rockwork.  Other  roads  would,  of  course,  be  required 
in  either  case. 

"T 

These  two  basic  alternatives  were  compared  for  the  upper  and  lower  dam 
sites.  In  the  case  of  the  lower  dam  site  (204.9)  the  plan  with  a road 
along  the  reservoir  and  a bridge  across  it  proves  to  be  the  best  solution 
to  the  transportation  problem. 


In  the  case  of  the  upper  site  (21?„0)  the  plan  with  a highway  away  from 
the  reservoir  and  no  reservoir  crossing  has  a considerable  advantage  so 
far  as  measurable  costs  are  concerned,,  However,  this  plan  increases  the 
risk  of  large  destructive  forest  fires  and  does  not  offer  sufficient 
flexibility  of  transportation*  For  that  reason*  a compromise  solution 
to  the  upper  dam  problem  seems  desirable*  This  compromise  would  involve 
both  routing  Highway  37  away  from  the  reservoir  and  building  a bridge* 
Table  1 shows  the  cost  of  the  facilities  which  we  believe  should  be 
constructed  at  the  time  the  dam  is  built  as  part  of  the  dam  project* 


Table  2 shows 

Table  1*  Recommended  restoration 

of  facilities  relat- 

that  the  recom- 

ing  to  forest  development  and  management  if 

mended  plan  in 
each  dam  site 
would  accomplish 

Libby  dam  is  built 

Dam  Site 

Dam  Site 

the  very  import- 

Item 

204  0 9 

217o0 

and  objective 

- Thousand 

dollars  - 

of  minimizing 
the  impact  of 

State  Highway  37 

16,522 

3,990 

the  dam  upon 

All  other  roads 

6,195 

13,801 

the  local 

Trails 

66 

- 

economy*  In 

Landing  field 

209 

- 

the  case  of 

Communications 

315 

250 

the  lower 

Ranger  stations 

275 

275 

site,  wood 

Water  transportation  facilities 

427 

477 

procurement, 

Recreational  facilities 

40 

40 

admini st ration , 

Total 

24,099 

18,833 

public  travel, 
and  other- 
activities 

Investment  required  in  existing 
roads  if  no  dam  is  built 

2,752 

2,631 

would  cost 
about  $52,000 

Net  cost 

21,347 

16,202 

a year  more  " ‘ 

than  if  there  were  no  dam*  The  increase  for  the  upper  dam  site  would  be 


$3,900  annually* 

When  the  initial 
facilities  costs 
are  converted  to 
an  annual  basis 
and  added  to 
the  impact 
costs,  the  total 
annual  cost  of 
the  recom- 
mended restora- 
tion plan  for 
the  lower  dam 
site  is  $611,400 
a year;  for  the 
upper  dam  site 
the  recommended  plan  would  cost  $432,800  a year* 


Table  2*  Total  annual  cost  of 

recommended  restora- 

tion  plans  for  roads 

and  other 

facilities 

relating  to  forest  development 

and  manage- 

ment 

Dam  Site 

Dam  Site 

204  o 9 

217  o0 

- •*-  - Dollars  - - - 

Initial  cost  of  facilities 

559,300 

428,900 

Increase  on  annual  operating 

cost  above  present 

52,100 

3,900 

Total 

611,400 

432,800 
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THE  IMPORTANCE  OF  THE  FOREST  IN  LINCOLN  COUNTY 


Lincoln  County  lies  in  the  most 
densely  timbered  portion  of 
Montana  (figure  2).  Ninety-five 
percent  of  its  3700  square 
miles  is  forest.  Farmlands 
are  scattered  along  the  main 
valleys  but  the  only  nonforest 
area  of  any  magnitude  is  a patch 
about  a township  in  size  lying 
north  of  Eureka.  Table  3 shows 
the  acreage  in  various  categories. 

With  so  much  of  the  County  for- 
ested, it  is  not  surprising  that 
timber  is  economically  the  most 
important  resource  in  the  local- 
ity. More  people  depend  upon 
the  forest  resource  for  livelihood  than  upon  any  other.  In  1950,  for  ex- 
ample, the  gross  value  of  the  timber  products  output  was  310,700,000. 

This  was  10  times  larger  than  the  1950  farm  production  which  amounted  to 
31,003,000.  It  was  not  quite  6 times  larger  than  the  1950  mineral  pro- 
duction of  31,900,000. 

Employment  statistics  tell 
the  same  general  story.  The 
County  derives  most  of  its 
income  from  4 sources  (1)  for- 
estry and  forest  product 
plants,  (2)  mining,  (3)  the 
Great  Northern  Railway,  and 
(4)  farming.  Approximately 
1200  persons  are  employed  in 
forestry  and  the  forest  prod- 
ucts industry.  This  is  about 
twice  the  total  labor  force 
of  the  other  three  basic 
industries  combined. 

Neither  agriculture,  mining,  nor  forestry  has  yet  fully  developed  in 
Lincoln  County.  It  appears  possible  to  substantially  increase  the  agri- 
cultural income  by  converting  an  additional  acreage  to  crops  and  by  in- 
tensifying farming  practices.  The  mining  potential  is  more  difficult  to 
appraise  but  present  geologic  data  indicate  mineral  resources  are  suf- 
ficient to  support  for  many  years  a somewhat  larger  industry  than  the 
present  one.  Even  so,  these  expansion  potentials  are  greatly  overshadowed 
bv  the  opportunities  for  future  timber  development.  With  some  intensi- 
fication of  manufacturing  bTr  the  lumber  and  pole  plants  and  the  establish- 
ment of  a local  pulp  and  paper  mill,  the  combined  output  of  all  these 
plants  could  rise  to  approximately  34  million  dollars  a vear.  This  is 
two-thirds  of  the  value  of  the  timber  output  in  all  of  Montana  during  1950. 
Figure  3,  which  summarizes  these  data,  shows  that  the  forest  will  continue 
to  be  a major  factor  in  the  lives  of  the  people  of  Lincoln  County. 


Table  3.  Land  areas  in  Lincoln  County 

Acres 


Cultivated  land  and 
improved  pasture 
Natural  grassland 
Forests 

Waste,  roads,  barren, 
brush,  railroad,  etc. 
Townsites 

Riverbeds  and  sloughs 
Total 


23,000 

13,000 

2,269,000 


65,000 

2,000 

6,000 

2,378,000 
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PROPORTION  OF  STATE  LUMBER' 
CHRISTMAS  TREE  AND  POLE 
PRODUCTION  FROM 
LINCOLN  COUNTY 
/N  LB  50 


LUMBER.  CHR/STMAS  POLES 
TREES 


Fig  4 


In  addition  to  being  the 
mainspring  of  the  local 
economy,  the  forest  indus- 
try of  Lincoln  County  is 
a substantial  part  of  the 
total  forest  industry  in 
the  State,  With  but  2\ 
percent  of  the  State  area, 
the  County  includes  12  per- 
cent of  the  commercial  for- 
est and  almost  one-fifth 
of  the  total  timber-growing 
capacity  of  the  State.  The 
$10,700,000  worth  of  timber 
products  produced  in  Lincoln 
County  in  1950  was  approx- 
imately one-fifth  of  the 
total  State  output  of  these 
products  (figure  4). 

The  area  included in  this 
analysis  and  its  forest 
resources 

All  or  part  of  several 
distinct  topographic  and 
national  forest  adminis- 
tration units  lie  within 
Lincoln  County,  The  dam  and 
the  reservoir  both  would  be 
in  the  unit  designated  as  the 
Libby  Working  Circle  in 
figure  5.  However,  the  im- 
pacts of  the  dam  and  the 
reservoir  would  also  be  an 
important  factor  in  the 
management  and  development 
of  the  Troy  Working  Circle, 
Therefore,  the  following 
analysis  covers  both  working 
circles,  which  we  shall  refer 
to  collectively  as  the 
Litby-Troy  Working  Circle. 


♦ 
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J.  Neils  Lumber  Company 
Other  large  private 
Small  private 
State  of  Fontana 
Public  domain 
County 

National  forest 
Total 


The  Libby-Troy 
Working  Circle 
has  a total 

area  of  1,935,000  acres 

98  percent  of 
the  total  area 

is  forested  1,896,000  acres 


80  percent  of 
the  total  area 
is  commercial 

forest  1,574,000  acres 

80  percent  of 
the  commercial 
forest  is  pub-  •. 
licly  owned:  ••••' • • ; 


169,000  acres 
70,000  » 
87,000  » 
31,000  » 
4,000  » 
2,000  » 
1,211,000  " 

1,574,000  " 


The  commercial  forest  can  sustain  an  annual  sawtimber  cut  of 
135,980,000  board  feet,  log  scale. 


It  can  in  addition  sustain  a large  annual  cut  of  other  green 
wood  of  179,000  cords. 
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GROWTH  OF  LOCAL  FOREST  INDUSTRY 


The  year  1891  is  one  of  special  significance  so  far  as  Lincoln  County 
is  concerned,,  It  was  then  the  track  layers  of  the  Great  Northern 
Railway  completed  their  task  and  linked  this  northwest  corner  of  Montana 
with  the  outside  world.  Their  accomplishment  breathed  economic  life  in- 
to a virgin  wilderness  rich  with  assets.  The  saws  began  to  ring  in 
earnest  and  the  lumber  industry  which  was  to  provide  the  principal  live- 
lihood of  the  County  was  bom, 

Perhaps  the  most  significant  thing  today,  after  six  decades  of  growth, 
is  that  industrially  speaking  the  forest  has  not  come  to  full  production 
even  yet.  It  can  annually  produce  a greater  volume  of  timber  than  is 
now  being  cut.  Certain  economic  shackles  have  prevented  full  develop- 
ment of  the  resource  during  the  first  six  decades  of  its  use.  Many  will 
ask,  of  course,  whether  these  shackles  will  ever  be  completely  removed. 
Time  alone  will  give  us  the  true  answer,  but  there  appears  to  be  justifi- 
cation for  a "conditional  optimism,"  In  other  words,  the  long-range 
economic  prospects  appear  brighter  than  ever  before.  Nevertheless, 
Lincoln  County  has  a congenital  weakness.  From  a freight  rate  stand- 
point it  is  one  of  the  "farthest  away"  places  in  the  United  States,  That 
is  a fact  it  must  live  with  and  a fact  which  makes  it  particularly  desir- 
able to  avoid  any  substantial  increase  in  timber  production  costs. 

The  lumber  industry 

Sawmills  have  taken  most  of  the  timber  cut  in  Lincoln  County  up  to  the 
present.  The  first  one  began  operating  in  Libby  during  the  winter  of 
1891  and  1892,  By  1916,  there  were  4 relatively  large  plants  in  opera- 
tion which  cut  a total  of  137  million  board  feet  that  year.  However, 
the  industry  went  into  a sharp  decline  long  before  the  depression  of 
the  1930’s  struck  its  blow.  From  1924  to  1928  three  of  the  4 big  saw- 
mills shut  down.  Only  the  one  at  Libby  kept  operating.  This  plant, 
presently  owned  by  the  J,  Neils  Lumber  Company,  was  the  sole  sawmill  of 
any  size  in  the  County  until  another  was  built  in  Troy  in  1948,  This 
mill  was  acquired  by  the  J,  Neils  Lumber  Company  in  1951* 

The  sawmills  which  shut  down  in  the  1920’s  did  not  run  out  of  wood, 

There  was  still  plenty  of  timber  close  to  each  of  them.  The  total  lumber 
production  during  several  years  may  have  been  somewhat  higher  than  the 
forest  could  support  permanently,  but  it  certainly  was  not  high  enough  to 
cause  the  sudden  death  of  3 concerns.  For  an  explanation  of  what  hap- 
pened, we  need  to  look  outside  the  County,  The  local  lumber  industry 
has  suffered  from  lack  of  markets  rather  than  lack  of  timber. 

The  trees  in  this  area  fall  into  two  categories  (1)  the  "gilt  edge" 
timber;  namely,  white  pine  and  ponderosa  pine  which  because  of  their 
special  qualities  always  have  enjoyed  a fairly  strong  market  position 
and  (2)  the  less  select  woods  such  as  larch,  Douglas-fir,  spruce,  and 
lodgepole  pine  which  compete  in  the  rough-and-tumble  general  market  and 
which  have  in  the  past  suffered  on  that  account. 


During  the  early  expansion  days,  the  demand  for  the  secondary  species 
was  strong.  Few  production  statistics  are  available  for  that  period 
but  data  for  1923 — just  before  the  industry  went  into  a decline — indicate 
that  70  percent  of  the  output  of  the  4 big  mills  in  Lincoln  Countv  was 
larch  and  Douglas-fir.  It  appears  much  of  that  lumber  was  shipped  to 
eastern  Montana  which  was  enjoying  a big  agricultural  boom  during  the 
first  two  decades  of  the  century. 

The  bottom  fell  out  of  this  market  during  the  1920’s  because  of  dry 
vears  which  caused  failures  in  dryland  farming  and  because  of  postwar 
farm  problems  in  general.  About  the  same  time  the  easier  and  cheaper 
logging  chances  in  Lincoln  County  became  scarcer  and  the  United  States 
lumber  market  more  competitive.  This  unhappy  combination  of  facts  dis- 
couraged the  production  of  lumber  of  the  secondary  species  for  a number 
of  years.  As  a matter  of  fact,  except  for  railroad  ties  and  mine  timbers, 
there  was  not  much  sawed  material  of  secondary  species  produced  in  western 
Montana  from  the  middle  1920 's  until  World  War  II.  The  state  of  the 
market  is  indicated  by  the  fact  that  during  much  of  this  period  thick 
slabs  were  left  behind  by  railroad  tie  mills  to  be  used  for  fuel  or  al- 
lowed to  rot,  although  the  wood  in  them  would  have  made  clear  knot-free 
lumber. 


Figure  6 shows  the  long- 
time trend  of  marketabil- 
ity of  ponderosa  pine  and 
of  the  secondary  species. 

The  index  in  this  chart  is 
actually  the  margin  between 
average  wholesale  lumber 
values  and  average  lumber- 
producing  costs.  Out  of 
this  margin  comes  the  cost 
of  the  stumpage  and  profits. 
A comparison  of  average 
selling  values  with  average 
production  costs  does  not, 
of  course,  indicate  how 
much  lumber  of  secondary 
species  was  produced  at  a 
profit  during  any  year,  for 
in  years  of  narrow  margin 
the  bulk  of  the  output  of 
the  less  valuable  species 
was  produced  by  mills  whose 
costs  were  below  average. 
Moreover,  in  many  cases, 
it  was  possible  to  log  the 
secondary  species  because 
the  roads  and  other  develop- 
ment costs  were  already  paid 
for  by  ponderosa  and  white 
pine  timber.  The  chart  does, 
nevertheless,  provide  a 
valuable  clue  as  to  the 
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relative  marketability  of  the  two  classes  of  timber  over  the  years. 
During  only  2 years,  from  1916  through  1939,  did  the  ponderosa  pine 
index  drop  below  zero.  On  the  other  hand,  the  index  for  the  secondary 
species  was  minus  in  15  of  these  24  years  and  in  only  one  year  was 
there  a plus  margin  of  any  size. 

Coincident  with  the  entry  of  the  United  States  into  World  War  II,  the 
secondary  species  came  into  increased  demand.  A decade  of  favorable 
margins  since  then  gives  weight  to  the  conclusion  that  we  are  entering 
a new  and  favorable  era  so  far  as  these  species  are  concerned.  Their 
present  improved  market  outlook  appears  attributable  to  several  factors 
listed  below: 

1.  The  great  expansion  of  the  lumber  market  during  the  war  and  post- 
war period. 

2.  A progressively  tighter  timber  supply  situation  for  the  Nation  as  a 
whole,  including  a growing  scarcity  of  better  species  such  as 
ponderosa  pine. 

3.  A decline  in  the  average  quality  of  lumber  from  the  South  and  West 
Coast,  particularly  the  latter.  Larch  and  inland  Douglas-fir 
dimension  lumber,  which  was  once  regarded  as  second-rate  in  compari- 
son with  virgin  Coast  fir,  is  now  proving  to  be  as  good  as  or  better 
than  some  of  the  second-growth  Coast  fir. 

4.  Improvement  in  the  manufacturing  and  drying  of  the  secondarv  species 
in  this  region,  a situation  induced  by  the  greater  value  of  thjsc 
species. 

5.  Government  efforts  to  stabilize  the  national  economy  at  a fairly 
high  level  and  prevent  a recurrence  of  severe  economic  setbacks. 

As  the  market  position  of  the  sec- 
ondary species  has  improved,  lum- 
ber output  of  these  species  has 
increased.  Figure  7 shows  the 
trend  in  percentage  of  larch  and 
Douglas-fir  in  the  J.  Neils 
Lumber  Company  production  since 
1936. 

Pulp  and  paper  industry 

One  of  the  early  dreams  of  Lincoln 
County  was  of  a pulp  and  paper  mill 
receiving  its  power  from  a dam  at 
Kootenai  Falls  on  the  Kootenai 
River.  Since  then,  the  pulp  in- 
dustry of  the  United  States  has 
expanded  fivefold,  but  Lincoln 
County,  like  most  of  the  Rocky 
Mountain  Region,  has  not  shared 
in  that  expansion.  In  fact,  the 


PERCENT  OF  LARCH' DOUGLAS  FIR 
IN  LUMBER  SHIPMENTS 


Fig.  7 
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one  and  only  pulpmill  using  virgin  wood  pulp  in  all  the  Rocky  Mountain 
States  began  operating  at  Lewiston,  Idaho  in  1951 .i'  Without  a doubt, 
the  same  market  handicaps  which  have  held  back  the  lumber  industry  have 
caused  the  pulpmills  to  shun  the  vast  supplies  of  fine  timber  in  the 
Rocky  Mountains o 

However,  in  the  past  few  years  there  have  been  some  fundamental  changes 
in  the  economic  picture 0 The  far  West  is  experiencing  a dramatic  popu- 
lation and  industrial  growth  which  is  creating  a larger  nearby  market 
for  Montana  timber®  We  have  also  seen  a tightening  of  the  timber  supply 
situation  over  the  United  States  as  a whole®  Wood-using  industries  have 
had  some  difficulty  satisfying  all  their  timber  needs ® These  national 
timber  supply  trends,  together  with  the  steadily  expanding  demands  for 
pulp  and  paper  products,  encourage  the  belief  that  the  pulp  industry  will 
sooner  or  later  do  some  of  its  expanding  in  this  region ® The  8 states 
in  this  region  contain  one  of  the  last  great  reservoirs  of  undeveloped 
timber  in  the  country,.  We  have  here  10  percent  of  the  commercial  forest 
land  in  Continental  United  States  and  14  percent  of  the  softwood  saw- 
timber,  including  several  species  highly  desirable  for  pulping,,  It  re- 
mains to  be  seen  whether  any  of  the  pulpmills  built  in  this  region  will 
be  located  in  Lincoln  County,,  However,  as  we  have  already  said,  the 
outlook  is  very  encouraging®  This  is  one  of  the  more  heavily  forested 
portions  of  the  Rocky  Mountains  and  as  will  be  shown  later,  it  has  a 
large  ouantity  of  timber  available  for  pulping® 

The  pole  industry 

Prior  to  World  War  II,  production  of  utility  poles  in  Montana  did  not 
amount  to  much®  Then,  almost  overnight,  output  jumped  from  a few  thou- 
sand to  hundreds  of  thousands®  Table  4 
tells  the  story  of  the  growth- of  this 
industry® 

We  can  attribute  the  rapid  rise  of  pro- 
duction to  a greatly  expanded  program 
of  utility  construction  by  rural  elec- 
trification cooperatives,  private 
power  companies,  and  public  power 
agencies®  Pole  producers  in  the 
South  and  elsewhere  were  unable  to 
meet  the  demands,’  so  a drive  was  made 
to  build  up  pole  production  in  this 
region® 

The  J®  Neils  Lumber  Company  entered  the  pole  business  in  1946®  It  has 
grown  to  be  the  biggest  producer  in  Montana,  accounting  for  60  percent 
of  the  State  production  in  1950,  and  at  present  it  has  the  only  pole 
yard  In  Lincoln  County® 

Table  4 might  seem  to  indicate  that  the  industry  has  already  gone  into  a 
decline®  According  to  I®  V®  Anderson,  who  has  followed  the  development 

1 /However,  the Tnland_Empire  Paper  Company  of  Spokane,  Washington  has 
for  many  years  obtained  wood  in  Idaho  and  Montana. 


Table  4°  Production  of  util- 
ity poles  in 
Montana 


1937 

29,247 

1946 

301,322 

1947 

324,734 

1948 

166,856 

1949 

221,815 ' 

1950 

148,473 

1951 

216,188 
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of  this  industry  very  closely,  1946  and  1947  are  poor  years  with  which 
to  make  comparisons,,  He  points  out  that  during  both  years  pole  output 
was  greatly  stimulated  by  a promotional  drive,  and  that  part  of  the  de- 
cline since  then  must  be  charged  off  as  growing  pains  of  a new  industry. 
Some  of  the  concerns  which  started  up  were  marginal  and  were  unable  to 
survive  when  the  market  resumed  more  normal  proportions  following  1947° 
The  new  Montana  industry  is  majoring  in  lodgepole  pine  and  larch,  Nei- 
ther species  had  been  used  for  poles  to  any  extent  prior  to  World  War  II, 
Properly  manufactured  and  treated,  they  are  as  good  as  any  for  this 
purpose,  but  as  new  products  they  represent  a bigger  marketing  problem 
than  species  which  have  long  since  been  completely  accepted, 

Anderson  predicts  that,  in  the  long  run,  pole  production  in  Montana  will 
stabilize  at  a level  which  surpasses  the  record  output  of  both  1946  and 
1947o  He  bases  this  conclusion  on  the  increasing  difficulty  of  finding 
adequate -pole  timber  in  the  eastern  states,  the  abundance  of  timber  here, 
and  the  suitability  of  much  of  it  for  poles, 

Pole  production  has  been  more  erratic  than  lumber  production  and  that 
situation  will  no  doubt  continue.  Production  of  smaller  poles,  which 
meet  a maximum  of  competition,  no  doubt  will  fluctuate  considerably  in 
the  future  as  it  has  in  the  past.  However,  the  market  for  large  poles, 
which  are  increasingly  difficult  to  obtain  elsewhere,  should  be  rela- 
tively stable. 

The  over-all  outlook 

Development  of  the  Lincoln  County  timber  industry  in  the  future  will 
continue  to  depend  largely  on  country-wide  conditions  as  it  has  in  the 
past.  Certain  national  trends,  therefore,  become  very  significant. 

In  that  connection,  the  President's  Materials  Policy  Commission,  in  its 
report.  Resources  for  Freedom,  makes  a statement  with  enormous  impli- 
cations » 

The  decade  of  the  1940 rs  marked  a crucial  turning  point,  in  the 
long-range  materials  position  of  the  United  States,  Historical 
trends  long  in  the  making  finally  came  to  a climax  when  the 
national  economy  moved  just' prior  to  the  war  from  a long  period 
of  depression  into  a period,  still  continuing,  of  high  employ- 
ment and  production.  By  the  mid-point  of  the  twentieth  century 
we  had  entered  an  era  of  new  relationships  between  our  needs  and 
resources^  our  national  economy  had  not  merely  grown  up  to  its 
resource  base,  but  in  many  important  respects  had  outgrown  it. 

We  had  completed  our  slow  transition  from  a raw  materials  surplus 
Nation  to  a raw  materials  deficit  Nation, 

In  analyzing  the  national  wood  supply  situation,  David  T,  Mason  traces 
the  prewar  timber  surplus  back  to  the  construction  of  the  Panama  Canal 
which,  because  of  low  cost  water  transportation,  opened  East  Coast  and 
world  markets  to  a "long-continued  deluge  of  lumber  from  the  great 
quantity  of  highly-accessible,  high-quality,  heavy-stand-per-acre. 
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low-cost-of “operation,  low-value  timber  of  the  West  Coast . ' Sawmill 
capacity  was  consequently  built  much  beyond  the  needs  of  the  Nation  even 
for  the  good  markets  of  the  1920s s.  Mason  points  out  that  the  conditions 
during  World  War  II  were  more  or  less  hidden  by  a blanket  of  fog  which 
did  not  lift  until  price  ceilings  were  removed  in  1946.  At  that  time  it 
became  ouite  obvious  that  the  situation  had  vastly  changed.  Much  of  the 
surplus  timber  had  been  cut.  Much  more  had  been  taken  from  rapid  liqui- 
dation and  placed  on  a sustained  yield  basis  or  hoarded  by  private  and 
public  owners. 

The  changes  described  by  Mason  have  served  to  demonstrate  that  this  is 
no  longer  a wood-surplus  Nation  and  to  underscore  long-range  observations 
by  the  Materials  Policy  Commission  and  the  Forest  Service  relating  to  the 
future  timber  supply  situation.  The  above-mentioned  commission  report 
states : 

In  1975s,  if  present  trends  in  forestry  continue,  annual  growth 
of  sawtimber  may  average  between  40  and  42  billion  board  feet. 
Projected  timber  requirements,  plus  losses  of  2.1  billion  board 
feet  a year  through  fire  and  epidemics  (half  the  present  annual 
loss  is  from  those  causes),  would  result  In  a total  drain  of  more 
than  66  billion  board  feet  a year.  Thus,  unless  current  trends 
can  be  modified,  sawtimber  drain  in  1975  might  exceed  the  domestic 
growth  of  trees  capable  of  being  used  for  sawtimber  by  more  than 
50  percent. 

The  fact  of  tightening  timber  supply  for  the  Nation  as  a whole  would 
certainly  appear  to  enhance  the  prospects  of  full  development  of  Lincoln 
County’s  timber  industry.  There  are,  however,  certain  adverse  factors 
which  should  be  considered.  For  one  thing,  Lincoln  County,  like  the 
rest  of  this  region,  still  operates  under  a handicap  relative  to  pro- 
ducing and  marketing  timber.  This  handicap  penalizes  the  secondary 
species.  That  the  handicap  exists  is  clearly  evidenced  by  the  absence 
of  any  pulpmills  in  Montana.  Notwithstanding  the  abundant  timber  sup- 
plies of  this  State,  the  pulp  companies  still  find  greener  pastures 
elsewhere.  The  handicaps  are  apparent  also  in  the  severe  distress 
relatively  small  price  declines  have  caused  producers  of  lumber  of  sec- 
ondary species. 

Out  of  these  seemingly  conflicting  facts  we  may  draw  the  following  con- 
clusions : 

The  over-all  outlook  is  for  an  expanding  market  for  the  timber 
of  this  area. 

The  timber  industry  of  this  region  does,  however,  operate  at  a 
disadvantage  in  relation  to  the  Industry  in  many  other  parts  of 
the  United  States.  Thus,  any  substantial  increase  in  operating 
costs  would  increase  that  disadvantage  and  would  retard,  if  not 
reduce,  the  growth  of  the  local  timber  industry. 


2 /From  a paper  by  David  T.  Mason  delivered  at  a joint  meeting  of  the 
Canadian  Institute  of  Forestry  and  the  Society  of  American  Foresters, 
Montreal,  P.Q.,  November  195  1952. 
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Timber  supplies 


As  already  pointed  out,  the  allowable  sawtimber  cut  of  the  Libby-Troy 
Working  Circle  is  136  million  board  feet  a year*  The  flowage  area 
created  by  the  dam  would  reduce  it  to  134  million  board  feet.  In  time, 
as  forestry  and  utilization  improve,  no  doubt  a higher  cut  can  be  sus- 
tained. Even  an  allowable  cut  of  134  million  board  feet  will  permit 
some  expansion  of  cutting,  for  the  actual  cut  of  1951  was  114  million 
board  feet.  The  bigger  opportunity  for  expansion  is  in  nonsawlog 
material,  that  is,  tops  of  sawtimber  trees,  understorv  trees  5 to  11 
inches  in  diameter  in  sawtimber  stands,  and  trees  of  that  size  in 
younger  stands  which  should  be  thinned.  Excluding  the  area  within 
the  probable  flowage,  there  is  enough  of  this  material  to  sustain  an 
annual  harvest  of  176,000  cords. 

How  the  industry  will  develop  to  take  advantage  of  the  presently  un- 
utilized timber  supplies 
is  difficult  to  say.  It 
appears,  however,  that 
full  use  of  the  available 
wood  will  not  be  an  ac- 
complished fact  until  a 
pulpmill  is  constructed 
somewhere  in  this  vicin- 
ity. A local  pulpmill 
would  probably  encroach 
somewhat  upon  the  saw- 
timber supplies  of  exist- 
ing industries.  However, 
it  would  also  provide 
an  outlet  for  great 
auantities  of  wood  for 
which  there  is  now  no 

market.  Table  5 summarizes  the  resource  situation. 


Table  5°  1951  timber 

utilization 

compared 

with  allowable  cuti/ 
1951 

Allowable 

Sawlogs — thousand 

board  feet 

114,000 

134,000 

Tops,  cull,  under- 
story trees- — cords 

Negligible 

176,000 

Sawmill  waste— cords 

" except 
for  fuel 

70,000 

'As  an  element  of  conservatism,  no  dead 
wood  is  included  in  these  allowable  cut 
figures  though  there  is  a good  deal  of  it 
which  could  be  used  for  various  ourposes. 
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LOCAL  INFLUENCES  OF  A DAM 


It  is  impossible  to  build  a big  dam,  create  a long  lake,  and  generate 
a large  volume  of  electricity  without  some  major  effects  in  the  locality 
where  that  occurs , The  Libby  dam,  if  it  were  built,  would  be  no  excep- 
tion* With  the  first  shovelful  of  dirt,  a boom  would  start  which  would 
cause  the  local  communities  to  bulge  at  their  seams , Later  these  com- 
munities  would  find  their  income  had  been  increased  by  the  people  em- 
ployed to  operate  the  dam  and  their  industrial  opportunities  broadened 
by  the  availability  of  ample  electric  power0  The  County  would  suffer 
some  reductions  of  income  because  productive  land  would  be  flooded., 

The  economy  of  the  area  would  be  changed  somewhat  by  the  rearrangements 
in  transportation  facilities  which  the  reservoir  would  make  necessary 
and  there  would  be  other  changes  of  various  magnitudes* 

A 425-foot  dam  at  the  lower  site  (Mile  204*9)  would  create  a lake  10? 
miles  long,  backing  water  42  miles  into  Canada*  This  lake  would  have 
a maximum  elevation  of  2459  feet  above  sea  level  and  would  flood  ap- 
proximately 38,000  acres  in  the  County*  Two  small  towns,  Rexford 
with  approximately  300  people  and  Warland  with  39,  would  have  to  be 
abandoned  or  moved*  Including  the  populations  of  these  two  towns, 
there  are  about  600  people  living  within  the  area  that  would  be  flooded 
by  the  dam*  Approximately  56  miles  of  State  Highway  37  and  the  same 
distance  of  mainline  track  of  the  Great  Northern  Railway  would  be  in- 
undated, 

A dam  at  the  upper  site  (Mile  217*0)  with  a highwater  mark  at  the  same 
elevation  would,  of 
course,  create  a some- 
what shorter  lake, 
flooding  only  30,000 
acres  in  the  United  States, 
and  inundating  only  44 
miles  of  Highway  37  and 
Great  Northern  Railway* 

However,  Rexford  and 
Warland  would  still 
be  in  the  reservoir 
area  and  the  popu- 
lation dislocations 
would  be  but  little 
less  than  for  the 
lower  dam  site*  Table  6 
classifies  the  land 
which  would  be  flooded 
in  each  case*  In  both 
cases  a little  less  than  one-tenth  of  the  County's  cultivated  area  would 
be  flooded*  Hay  is  the  principal  crop  on  this  land,  although  potatoes 
and  oats  are  also  common.  Figure  8 shows  a typical  farm  scene* 


Table  6,  Character  of 

land  which 

would  be 

flooded  by  a 

dam  with  a 

crest 

2459  feet  above  sea  level 

Lower 

Upper 

site 

site 

Cultivated  and  im- 

proved  pasture 

2,100 

1,800 

Natural  grassland 

7,000 

6,200 

Forests 

15,500 

10,100 

Waste,  barren,  brush, 
roads,  railroads,  etc 

* 8,900 

8,500 

Townsites 

200 

200 

Riverbeds,  sloughs 

4,300 

3,400 

Total 

38,000 

30,200 
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Figure  8.  Typical  agricultural  land  in  the  Kootenai  Valley. 


Less  than  1 percent  of  the  forest  in  the  County  would  be  removed  from 
production  and  the  loss  of  timber-growing  capacity  would  likewise  be 
small.  Preliminary  estimates  of  the  Corps  of  Engineers  indicate  the 
land  and  improvements  to  be  flooded  by  the  dam  at  the  lower  site  (not 
including  the  railroad,  highways,  and  utilities)  have  a present  value 
of  about  9 million  dollars.  This  is  about  3 percent  of  the  estimated 
total  cost  of  the  Libby  dam  project  by  the  Corps  of  Engineers.  Similar 
figures  are  not  available  for  the  upper  site,  but  the  cost  probably 
would  not  be  much  less. 

Calculations  by  the  county  assessor  relative  to  the  lower  dam  site  show 
that  about  3 percent  of  the  local  tax  base  would  be  submerged.  Table  7 
shows  where  the  taxes  come  from  now  and  how  each  source  is  likely  to  be 
affected.  Several  items  in  this  table  need  to  be  explained.  Reduction 
in  tax  payments  by  the  Great  Northern  Railway  would  result  from  the 
fact  that  in  relocating  the  mainline  the  mileage  of  track  within  Lincoln 
County  would  be  shortened.  The  county  assessor  has  assumed  a route 
which  would  shorten  the  trackage  10  miles.  Inasmuch  as  a major  portion 
of  the  tax  paid  by  the  railroad  is  based  on  mileage,  less  track  means 
less  income  to  the  County.  Public  utilities,  town  property,  personal 
property,  automobiles,  merchandise,  etc,  account  for  about  .|6000  annually 
in  taxes  from  the  proposed  flowage  area.  This  has  not  been  included  as 
a net  loss  in  table  7 as  it  seems  likely  that  most  of  the  population  and 
concerns  forced  to  move  out  of  the  flowage  might  locate  elsewhere  in  the 
County. 
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Figure  9 shows  that  the  school  districts  of  Lincoln  County  are  of  odd 
shapes.  This  is 
the  result  of 
gerrymandering  to 
give  all  but  one 
of  them  a piece 
of  the  Great 
Northern  Railway 
track  so  they  may 
share  in  the  large 
tax  revenue  from 
this  railroad. 

In  two  of  the 
districts  90 
percent  or  more 
of  the  school 
taxes  are  paid 
by  the  railroad. 

Any  major  shift 
in  the  railroad 
location  would 
upset  the 
school  tax 

picture  and  it  would  be  necessary  to  revise  district  lines. 

Creation  of  a lake  which  would  be 
relatively  full  in  the  summer 
would  offer  an  added  attraction  to 
recreationists.  From  a wildlife 
standpoint,  it  would  be  both  an 
advantage  and  a disadvantage.  The 
principal  wildlife  problem  in  this 
County  is  an  overpopulation  of 
deer,  with  a consequent  heavy 
pressure  on  the  winter  food  supply 
of  these  animals.  Flooding  of 
several  thousand  acres  of  winter 
range  intensifies  this  problem. 

On  the  other  hand,  the  flooding 
out  of  a number  of  farms  would 
reduce  the  demands  for  local  live- 
stock grazing,  thus  eliminating 
some  competition  from  that  source. 

In  the  overall,  therefore,  the 
reservoir  would  not  be  likely  to 
seriously  aggravate  the  big  game 
situation. 


This  is  one  place  where  a big  dam 
might  improve  fishing.  The  present 
fish  population  of  the  Kootenai 
River  is  low  because  of  a high 
silt  content  and  low  water 


Table  7 . Lincoln  County  tax  revenue 


Reduction 

1951  tax 
revenue 

likely  to 
be  caused 
by  dam  at 

lower  site 

- - - Dollars  - - - - 

Railroad 

236,000 

13,900 

Farmland 

31,000 

5,200 

Grazing  land 

13,000 

2,500 

Forest  land 

80,000 

2,000 

Forest  industry 

75,000 

- 

Mining  industry 

46,000 

- 

Public  utilities 

25,000 

- 

City  and  town  property 
Personal  property — autos. 

66,000 

merchandise,  etc. 

137,000 

- 

Total 

709,000 

23,600 
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temperature.  A large  reservoir  would 
act  as  a settling  pond,  thereby  providing 
clearer  water  downstream.  The  surface 
of  the  reservoir  would  be  warmer  than 
the  present  stream.  Thus,  if  the  dam 
were  designed  to  draw  water  from  the 
upper  levels  of  the  reservoir,  it  would 
be  contributing  to  better  fishing.  We 
are  unable  to  judge  the  engineering 
feasibility  of  this  idea,  but  it  does 
illustrate  the  possibility  of  fitting 
the  dam  design  to  local  situations  not 
normally  considered. 

The  biggest  change  wrought  by  the 
dam  would  be  on  transportation 

The  sections  of  Highway  37  and  Great 
Northern  Railway  which  would  be 
submerged  are  key  arteries.  If  the 
dam  is  built  at  the  lower  site,  the 
new  location  of  these  facilities  and 
the  water  transportation  on  the 
reservoir  will  affect  the  cost  and 
efficiency  of  travel  and  transportation 
to  some  degree  on  three-quarters  of  a million  acres.  This  area  will  be 
referred  to  as  the  "Zone  of  Influence"  in  this  report  (figure  10).  Con- 
struction of  the  dam  at  the  upper  site  would  eliminate  the  adverse  impact 
in  the  Fisher  River  drainage.  However,  the  railroad  would  be  relocated 
in  this  drainage,  thus  benefiting  wood  procurement  there.  For  that 
reason,  the  Zone  of  Influence  of  the  upper  dam  site  is  larger  than  it 
might  appear  at  first  glance.  For  the  sake  of  comparability,  the  trans- 
portation cost  calculations  for  the  upper  dam  site  have  been  based  on  the 
Zone  of  Influence  of  the  lower  site  as  shown  in  figure  10. 

The  Zone  of  Influence  constitutes  a big  part  of  the  Libby-Troy  Working 
Circle 


This  means  that  any  substantial  increase  or  decrease  in  transportation 
costs  within  the  Zone 
of  Influence  will 
have  an  important 
effect  in  the  economy 
of  the  entire  Working 
Circle.  Half  of  the 
commercial  forest 
area  in  the  Libby- 
Troy  Working  Circle 
is  in  the  Zone  of 
Influence.  Likewise, 
the  Zone  of  Influence 
includes  almost  half 

of  the  timber-growing  capacity.  Table  8 shows  this. 


Table  8.  Proportion  of  Libby-Troy  Working 

Circle  annual  allowable  cut  in  Zone 
of  Influence,  Dam  Site  204.9 


Working 

Zone  of 

Circle 

Influence 

Sawtimber — million 

board  feet 

134 

60 

Cordwood — thousand 

cords 

176 

S4 
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The  stability  of  the  timber  industry  depends  upon  developing  a trans- 
portation plan  which  makes  the  winter  logging  area  available  during 
that  season 


The  northwest  corner  of  Montana 
is  in  a snow  belt.  Deep  snows 
constitute  a major  handicap  to 
logging,  many  areas  being  vir- 
tually locked  up  during  the  winter 
months  for  this  reason.  In  fact, 
the  logging  engineers  currently 
estimate  that  82  percent  of  the 
commercial  forest  area  in  the 
Libby-Troy  Working  Circle  is  un- 
suitable for  winter  logging.  In- 
asmuch as  adverse  winter  condi- 
tions generally  prevail  for  three 
months,  winter  logging  areas  are, 
therefore,  at  more  or  less  a 
premium.  Figure  12  indicates 
that  from  the  standpoint  of  sust 
tained  vield  management,  the 
winter  areas  shown  in  figure  11 
will  fall  43  percent  short  of 
supplying  the  sawtimber  cut 
desirable  during  that  portion  of 
the  year.  They  will  fall  46  per- 
cent short  of  supplying  the 
desirable  winter  cut  of  cordwood. 


WINTER  LOGGING  AREAS 
LIBBY-TROY  WORKING  CIRCLE 


ZONE  OF 
INFLUENCE 


These  estimates  are,  of  course, 
based  on  present  methods,  present 
equipment,  and  present  experience. 
This  leads  us  to  believe  that  when 
the  pressure  for  winter  logging 
area  becomes  acute,  some  areas 
now  considered  as  "fair  weather 
chances"  will  be  logged  under 
adverse  snow  conditions.  The 
problem  is  nonetheless  important. 
For  full  and  economical  uti- 
lization of  the  timber  resource 
in  the  Libby-Troy  Working  Circle 
it  will  be  necessary  to  utilize 
all  of  the  winter  logging  area 
for  winter  logging.  This  becomes 
a main  consideration  in  the  Libby 
dam  planning  because  two-thirds 
of  the  sawtimber  in  the  winter 
logging  category  in  the  entire 
Working  Circle  lies  within  the 
Zone  of  Influence.  Likewise, 
two-thirds  of  the  cordwood 
available  for  winter  logging 


COM  PAX/ SON  Of  DES/RABLE  AND 
ACTUAL  W/NTER  ALLOWABLE  CUT 


37 

MILLION 

BdFf. 


L/BBY  **  TXOV 
Working  Circ/e 


2! 

MILLION 

Bd.F+. 

48,000 

CORDS 

27,000 

CORDS 

DBStRABLf  ACTUAL  D£S/RA9L£  ACTUAL 


SAWT/MBER  CORDWOOD 
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Fig- 12 


is  in  the  Zone  of  Influence 
(table  9).  Needless  to 
say,  it  is  urgent  to  hove 
a transportation  system 
which  makes  it  possible 
to  operate  these  winter 
chances  in  the  winter. 

Replacing  the  submerged 
roads  would  be  much  more 
expensive  than  their 
original  construction 
even  after  taking  account 
of  the  changed  value  of  the  dollar 


Table  9.  Annual  allowable  cut  available 
for  winter  logging 


Sawtimber  Cordwood 


Million  Thousand 

bd.ft.  cords 


Libby-Troy  Working 

Circle  21  27 

Zone  of  Influence  14  18 


The  transportation  problem  here  is  basically  one  of  topography.  On  both 
sides  of  the  Kootenai  River  the  land  is  rugged  and  rocky,  rising  sharply 
to  the  mountains  (figure  13).  The  rim  of  the  basin  is  for  the  most  part  ' 
between  3000  and  4000  feet  above  the  valley  floor.  Neither  the  steepness, 
rockiness,  nor  elevation  contribute  to  easy  transportation.  As  a con- 
sequence, the  existing  routes  of  the  railway  and  the  highway  follow  along 
the  river.  There  is  no  place  else  they  can  be  built  without  expensive 
construction.  For  example,  the  replacement  value  of  the  63.4  miles  of 


Figure  13.  The  country  along  the  Kootenai  River  is  mountainous  which 
makes  road  building  outside  the  valley  bottom  expensive. 
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highway  from  the  north  end  of  the  Libby  bridge  to  Eureka  is  2.5  million 
dollars  in  its  present  location.  Expenditure  of  almost  as  much  again 
would  bring  it  up  to  state  highway  standards  with  28  feet  usable  width 
and  an  asphalt  mat  surface.  The  total  cost  at  present  prices  than 
would  be  4.7  million  dollars. 

A similar  highway  a- 
bove  the  highwater 
mark  of  the  reser- 
voir would  be  through 
solid  rock  much  of 
the  way,  thus  sky- 
rocketing con- 
struction costs.  To 
maintain  the  exist- 
ing service,  a two- 
lane  bridge  would 
be  required  near 
Webb  Creek  below 
the  present  town 
of  Rexford.  It 
would  be  2100  feet 
long  and  cost  more 
than  4 million 
dollars.  If  the 

dam  were  located  at  the  lower  site,  the 
total  Highway  37  cost  would  be  16.5  mil- 
lion dollars,  or  more  than  3 times  as  ex- 
pensive as  the  same  road  in  the  valley  bot- 
tom. These  figures  are  shown  in  table  10. 

Relocation  of  the  railroad  through  the 
Fisher  River  area  would  benefit  the  logger 
in  that  area 

The  Zone  of  Influence  may  be  divided  into 
two  parts  which  are  quite  distinct  from 
the  standpoint  of  the  impacts  on  trans- 
portation. They  are  the  Kootenai  River 
subzone  and  the  Fisher  River  subzone 
(figure  14).-/ 

All  of  the  timber  now  cut  in  the  Fisher 
River  subzone  (shaded  portion  of  the  map) 
must  be  transported  to  Libby  by  truck. 

Trucking  costs  generally  are  more  or  less 
in  proportion  to  the  number  of  miles  trav- 
eled. On  the  other  hand,  freight  charges 
per  mile  on  the  railroad  decrease  as  the 
length  of  haul  increases.  Thus  rerouting 


Table  10.  Cost  of  an  asphalt  highway  from  Libby 

bridge  to  Eureka  at  present 

location 

and  along  reservoir 

Million 

dollars 

Present  location  (63.4  miles) 

Existing  road 

2.5 

Improvement 

2.0 

Replace  Rexford  bridge 

.2 

Total 

4.7 

Location  along  reservoir  (70.7  miles) 

Highway 

12.3 

Webb  Creek  bridge 

4.2 

Total,  based  on  lower  dam  site 

16.5 

3/Wood-procurement  costs  in  the  Zone  of  Influence  have  been  calculated 
for  65  separate  logging  units  which  have  been  combined  into  the  9 
groups  also  shown  in  figure  14. 
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the  railroad  through  the  Fisher  River  subzone  offers  the  opportunity  for 
a worthwhile  saving  in  wood-hauling  costs  in  that  area. 


Table  11  sum- 


marizes  these 
costs  as  they  are 
now  and  as  they 
would  be  with  a 
railroad  under 
one  plan  of  oper- 
ation o It  shows 
that  if  the  rail- 

Table  11 0 Effect  of  railroad  on  sawlog-procurement 

costs  in  the 

Fisher  River  subzone 

Present 

costs 

Costs  with 
railroad 

Road  construction^/ 

Dollars 

a thousand  bd„fto 

1.86 

1.42 

road  were  built, 
it  would  be  pos~ 

Logging 

Log  transportation 

<i0o44 
8c  50 

20.47 

8o04 

sible  to  make  a 

Total,  based  on  lower 

net  saving  of  al- 
most one  dollar  a 
thousand  board 
feet  of  saw- 
timber  cut  in 
the  area. 

dam  site 

30o80 

29.93 

l/The  road  construction  charges  included  in  sawlog- 
procurement  costs  in  this  and  following  tables  do 
not  include  the  main  roads  which  would  be  replaced 
as  part  of  the  dam  construction  project,  but  only 
the  additional  roads  which  would  be  paid  for  by 

the  timber o 

Removal  of  the  railroad  from  the  Kootenai  subzone  would  be  a distinct  loss 
to  timber  utilization  in  that  area 


All  but  a small  part  of  the  logs  cut  in  the  Kootenai  subzone  during  re- 
cent years  have  gone  to  Libby  for  manufacture 0 Trucks  have  provided  the 
most  economical  transportation  for  the  timber  in  the  immediate  vicinity 
of  that  community,  but  for  the  longer  distances  rail  haul  has  been  much 
cheaper o Thus,  removal  of  the  tracks  from  the  Kootenai  River  subzone  is 
a loss  to  that  area  that  presently  cannot  be  offset  by  trucks,,  Table  12 
shows  that  the  total  cost 

of  hauling  logs  from  the  Table  12 „ Cost  of  transporting  logs  from 

War land  group  of  logging  the  stump  to  Libby 

units  by  truck  to  the  rail 

siding  and  thence  to  Libby  gy.  truek  By 

by  train  is  approximately  Logging  units  and  rail  truck 

$>7o75  a thousand  board 

feeto  If'  it  were  neces-  Do1  a 

sary  to  use  trucks  for  thousand  bd^ft . 

the  entire  distance,  the  Warland  group  7*75  8.50 

cost  would  rise  by  75  Rexford  group  9 <,02  14.20 

cents o Switching  from  L— . — — — — ^ — — - — 

truck-rail  to  all  truck  in  the  case  of  the  Rexford  units  would  cause  the 
cost  to  jump  $5.18  a thousand  board  feet0  These  differences  make  it 
desirable  to  make  maximum  feasible  use  of  the  reservoir  itself  for  wood 
hauling  in  order  to  keep  costs  down0 

Basically,  water  towing  is  the  cheapest  method  of  wood  transportation— 
even  cheaper  than  railo  It  could  be  used  to  good  advantage  on  the  Libby 
dam  reservoir,,  However,  water  towing  on  the  reservoir  would  have  certain 
limitations  which  would  both  make  it  more  costly  than  normal  and  prevent 


Table  1 2 0 Cost  of  transporting  lo gs  from 
the  stump  to  Libby 


Logging  units 


Warland  group 
Rexford  group 


By  truck 
and  rail 

Dollars  a 
thousand  bd.ft, 


7o?5 
9 o 02 


3o50 

14.20 
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it  from  being  the  complete  solution  to  the  wood— transportation  problem. 
In  the  first  place,  the  industries  now  using  the  bulk  of  the  timber  in 
the  Zone  of  Influence  are  located  in  Libby,  about  4 miles  from  probable 
load-out  point  of  the  lower  dam  site.  Thus,  any  wood  boomed  and  towed 
on  the  reservoir  must  be  reloaded  onto  trucks  for  the  remaining  haul. 
The  truck  haul  alone  would  add  about  '1)1. 80  a thousand  board  feet  to  the 
cost  of  sawlogs.  There  appears  to  be  no  feasible  plant  location  where 
a rehandling  of  wood  could  be  avoided. 

The  extreme  variation  in  the  water  level  is  another  serious  disadvan- 
tage from  a water  haul  standpoint.  During  normal  years  it  is  expected 
the  difference  between  the  high  and  low  water  marks  would  be  137  feet. 
Occasionally  the  difference  would  be  176  feet.  In  our  estimation  it 
is  not  economically  practical  to  use  the  reservoir  for  log  transpor- 
tation when  the  water  level  is  more  than  60  feet  below  the  high  water 
mark. 

The  level  of  the  reservoir  would 
large  part  of  every  year  and 
would  thus  be  unavailable 
for  log  transportation  dur- 
ing that  period. 

Even  to  operate  with  a 60- 
foot  drawdown,  which  is  the 
height  of  a 6-story  building, 
requires  heavy  and  expensive 
equipment  for  putting  logs 
into  the  reservoir  and  taking 
them  out  again.  Figure  15 
shows  the  type  of  machinery 
which  would  be  required  at 
the  dam  site  for  removing 
logs.  It  would  cost  in  the 
neighborhood  of  l/4  million 
dollars.  Smaller  devices 
would  be  necessary  at  sev- 
eral locations  around  the 
flowage.  If  the  reservoir 
were  depended  on  entirely 
for  log  transportation,  10 
such  dumping  installations 
would  be  necessary,  which 
would  cost  about  1.2  million 
dollars.  Not  only  would 
these  pieces' of  equipment 
be  expensive,  the  annual 
cost  of  operating  them 
would  be  a significant  item. 


be  down  more  than  60  feet  during  a 


Figure  15.  An  expensive  derrick  of  the 
sort  shown  here  would  be  re- 
quired near  the  dam  if  the 
reservoir  were  used  for  wood 
hauling  to  any  extent. 
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Use  of  the  reservoir  would  be  further  restricted  by  icing*  Freezing  over 
of  bodies  of  water  is  related  to  air  temperatures,  water  depth,  and  other 
factors*  It  is  believed  that  conditions  would  be  such  that  the  Libby  dam 
reservoir  would  freeze  sufficiently  during  every  winter  to  prevent  its 
use  for  transportation  during  that  season  of  the  year,,  The  average 
January  temperature,  for  example,  is  22*6  degrees  above  zero,  and  the 
average  minimum  for  that  month  is  13*5  degrees  above  zero. 

It  is  expected  that  the  combination  of  freezing  and  drawdown  would  limit 
use  of  the  reservoir  by  forest  industries  to  6i  months  a year  within  the 
period  May  to  December*  Thus,  if  the  reservoir  were  depended  upon  to  the 
exclusion  of  all  other  methods  of  log  transportation  in  the  Kootenai 
River  subzone,  the  seasonal  operation  required  would  increase  the  wood- 
procurement  costs  (appendix  page  169)® 

Seasonal  transportation  does  not,  of  course,  always  require  seasonal 
logging*  The  historic  river  drive  is  the  best  example  of  that*  The 
logs  are  decked  along  the  river  banks  during  the  winter  and  then  rolled 
into  the  water  when  the  flood  stage  starts  in  early  spring*  However, 
there  are  several  factors  which  would  make  such  a practice  infeasible 
in  the  Kootenai  River  subzone*  Supply  of  the  logging  camps  would  have 
to  be  largely  by  mountain  roads  which  would  be  extremely  difficult  and 
expensive  to  keep  open*  Furthermore,  there  would  have  to  be  extra 
handling  of  logs  at  the  water 5 s edge  in  addition  to  the  storage  and  re- 
handling at  the  mills*  Movement  of  the  winter  logs  to  the  mills  could 
not  get  underway  until  late  in  May,  thus  adding  to  the  problem  of  log 
deterioration* 

All  in  all,  it 
would  appear 
completely  im- 
practical to 
log  on  a year- 
long basis  with 
seasonal  trans- 
portation* 

Table  13  shows 
how  the  cost  of 
main  haul  by 
water  would 
compare  with 
rail  so  far  as 
the  Rexford 
group  logging 
units  are  con- 
cerned* The 
cost  of  actual 
handling  of  the 

logs  is  less  by  water  but  these  savings  are  more  than  offset  by  extra 
costs  of  water  facilities  and  seasonal  operation*  The  difference  shown 
in  table  13  amounts  to  $5.68  a thousand  board  feet* 


Table  13  * Comparison  of  sawlog-transportation 

costs 

in  Rexford  group  logging 

units  by  cheap- 

est  present  method  and  by  water 

Rail 

Wateri/ 

Dollars 

a 

thousand 

bd*ft  * 

Stump  to  water  or  siding 

3®72 

4®37 

Transfer  to  water  or  rail 

1*60 

o39 

Freight  to  Libby 

2*95 

- 

Switching  and  unloading 

®75 

- 

Raft  and  towing 

- 

1*52 

Lift  and  load  trucks 

- 

.57 

Truck,  dam  to  Libby 

- 

1*80 

Maintenance  water  facilities 

*70 

Cost  of  water  facilities 

- 

2*57 

Extra  costs  seasonal  operation 

- 

2*78 

Total,  based  on  lower  dam  site 

9®  02 

14*70 

1/Figures  relate  to  lower  darn  site* 
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Logs  from  the  Libby  group  logging  units  are  now  trucked  to  Libby0  If 
principal  reliance  

were  placed  on  water  Table  14®  Comparison  of  sawlog-transportation 
transport at  ion s log-  costs  in  Libby  group  logging  units 

hauling  cos  s wou.  by  cheapest  present  method  and  by 

triple ? as  shown  in  water]/  

table  14a  

, _ Truck  Water 

These  data  tell  us  5?llars_5~ 

that  the  reservoir  thousand  bd.ft. 

would  not  provide  the  _ — p > - 

whole  answer  to  the  Stump  to  Libby  5°06  — „6? 

wood-transoortation  Stump  to  water  - 2o30 

problem,  If  water  Transfer  to  water  - .31 

transoortation  were  Raft  and  towing  - «17 

depended  upon  ex-  Lift  and  load  trucks  - °45 

clusively  for  removal  Truck,  dam  to  Libby  - 1043 

of  timber  from  the  Maintenance  water  facilities  - ,56 

portion  of  the  Cost  of  water  facilities  - 2„04 

Kootenai  River  sub-  Extra  logging  roads  ~ 5»47 

zone  directly  trib-  Extra  costs  seasonal  operation  - 2 ,,20 

utary  to  the  reser-  Total,  based  on  lower  dam  site  5.06  15o60 

voir,  it . would  be  1/Figures  relate  to  lower  dam  site0 

uneconomica  o og  2/Some  timber  not  convenient  to  reservoir  would 

most  o is  area0  have  to  be  trucked  from  the  stump  to  the  mill. 

Truck  transportation,  while  economical  for  short  distances,  is  costly  for 
longer  hauls0  Long  distance  is  no  problem  for  water  haul.  On  the  other 
hand,  water  costs  mount  when  this  method  is  used  to  the  extent  that  the 
logging  operation  becomes  more  seasonal „ These  two  factors  give  us  an 
opportunity  for  a compromise,,  By  combining  trucking  and  water  haul, 
wood-procurement  costs 
can  be  kept  lower  than 
if  either  method  is 
depended  upon  exclu- 
sively, Furthermore, 
they  can  be  kept  more 
or  less  in  line  with 
the  costs  which  would 
prevail  if  there  were 
no  dam.  This  is 
shown  in  table  15° 

We  will  show  later 
that  by  developing  a 

combination  of  truck  and  water  haul  in  the  Kootenai  River  subzone  and 
with  the  economies  made  possible  by  the  railroad  in  the  Fisher  River 
subzone  it  is  possible  to  restore  transportation  facilities  in  such  a 
way  as  to  have  a relatively  small,  if  any,  adverse  effect  on  wood- 
procurement  costs  in  the  entire  Zone  of  Influence, 


Table  15.  Kootenai  subzone  sawlog-procurement 
costs  as  influenced  by  type  of 
mainline  ~ transport  at  ionir' 


Dollars  a 
thousand  bd,ft, 

Present  (truck  and  rail)  31«80 

All  truck  35°  88 

Principally  water  38°  6l 

Truck  and  water  33 <>68 

1/Figures  relate~to~lower  dam  site. 


Table  14.  Comparison  of  sawlog-transportation 
costs  in  Libby  group  logging  units 
by  cheapest  present  method  and  by 
wateri/ 


Truck  Water 
Dollars  a 
thousand  bd0ft0 


Stump  to  Libby 

5o06 

y ,67 

Stump  to  water 

- 

2„30 

Transfer  to  water 

- 

.31 

Raft  and  towing 

- 

.17 

Lift  and  load  trucks 

- 

<>45 

Truck,  dam  to  Libby 

- 

1.43 

Maintenance  water  facilities 

- 

0 56 

Cost  of  water  facilities 

- 

2„04 

Extra  logging  roads 

- 

5»47 

Extra  costs  seasonal  operation 

- 

2,20 

Total,  based  on  lower  dam  site 

5«06 

15.60 

1/Figures  relate  to  lower  dam  site, 

2/Some  timber  not  convenient  to  reservoir  would 

have  to  be  trucked  from  the  stump  to  the  mill 
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The  reservoir  will  handicap  rather  than  aid  the  forest  administration 


Seventy-two  percent  (557^000  acres)  of  the  forest  area  lying  within  the 
Zone  of  Influence  is  federally  owned  in  the  Kootenai  National  Forest. 

This  area  is  in  4 ranger  districts  which  lie  entirely  or  partially  with- 
in the  Zone  of  Influence.  They  are  the  Rexford,  War land,  Libby,  and 
Fisher  Districts.  The  water  will  drown  out  the  headquarters  stations 
at  Rexford  and  War land,  many  miles  of  telephone  line,  and  certain  other 
administrative  facilities.  These  are,  however,  relatively  simple 
problems  of  replacement.  Travel  and  transportation  are  the  main  problem^ 
to  be  considered  in  connection  with  administration,  as  they  are  with 
wood  procurement „ 

Wood  transportation  on  the  reservoir  area  is  mainly  upstream  or  down- 
stream. Much  of  the  administration  travel  and  protection  activities, 
on  the  other  hand,  are  from  one  side  of  the  valley  to  the  other.  There- 
fore, the  reservoir  constitutes  more  of  a barrier  to  the  administrator 
than  to  the  logger.  For  some  purposes,  motor  boat  travel  would  be  very 
handy,  but  if  either  the  starting  or  stopping  point  were  any  distance 
from  the  water ps  edge,  such  a conveyance  would  fall  short  of  filling  the 
bill. 

Travel  facilities  are  important  to  any  phase  of  administration,  but  they 
are  especially  so  to  fire  protection.  Fire  was  the  first  big  problem 
the  Forest  Service  had  to  cope  with  when  the  Kootenai  National  Forest 
was  created.  It  still  absorbs  much  of  the  attention  and  energy  of  the 
Forest  Service,  particularly  during  the  drier  years.  Two  factors  have 
combined  to  make  the  job  big? 

1.  Unlike  most  regions,  most  of  the  fires  are  lightning  caused  and  tend 

to  be  inaccessible.  In  the  20  years  from  1931  through  1950,  82  percent 
of  the  fires  on  the  Kootenai  National  Forest  were  started  by  lightning. 

2.  Many  of  the  fires  which  occur  here  have  the  capacity  to  grow  to 
catastrophic  proportions,  in  the  absence  of  prompt  and  adequate  fire 
control  efforts. 

Parenthetically,  we  might  point  out  that  the  wisdom  of  aggressive  fire 
control  in  this  locality  has  been  amply  demonstrated.  In  1940, 

H.  T.  Gisborne  compared  the  situation  on  5 million  acres  in  the  Kootenai 
and  Kaniksu  National  Forests  with  an  adjoining  area  of  similar  size  in 
Canada. 4/  During  the  summer  of  1940  conditions  were  conducive  to  a bad 
fire  situation  in  both  areas.  Yet  when  Gisborne  totaled  the  score  on 
August  20  that  year,  only  6000  acres  had  burned  in  the  United  States  as 
compared  with  one-quarter  million  acres  in  Canada.  Moreover,  some  of 
the  Canadian  fires  were  still  raging  out  of  control  when  he  made  his 
survey.  Weather  conditions  were  the  same  in  both  areas.  The  difference 
in  burned  acreages  reflected  entirely  the  effort  that  each  country  was 
able  to  direct  to  fire  control,  including  the  better  road  and  trail  system 
on  the  United  States  side  of  the  line. 


4/  Comparison  of  intensive  versus  limited  forest  fire  control  action,  by 
H.  T.  Gisborne,  research  note  10,  Northern  Rocky  Mountain  Forest 
and  Range  Experiment  Station,  Missoula,  Montana,  September  1940. 
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In  contrast  with  the  general  greenness  of  the  Kootenai  National  Forest 
today <,  many  thousands  of  acres  directly  across  the  international  boundary 
have  been  burned  and  reburned  to  the  point  of  devastation,  Oldtimers 
tell  us  that  the  result  of  the  excessive  burning  in  Canada  can  be  seen 
in  the  Kootenai  River  which  is  said  to  carry  far  more  silt  today  than 
it  did  50  years  ago.  Fairly  large  river  steamers  once  plied  between 
Jennings  and  Fort  Steele  in  Canada,  Today , because  of  channel  dete- 
rioration, boats  of  that  size  can  no  longer  safely  travel  between  these 
points  o 

As  we  have  already  mentioned,  part  of  the  reason  fire  losses  in  the 
Libby-Troy  Working  Circle  have  been  kept  within  bounds  is  that  much  of 
the  area  has  been  accessible  by  road.  Speed  is  essential  in  forest  fire 
control  as  it  is  with  city  firefighting.  There  needs  to  be  fast  detec- 
tion, fast  initial  attack,  and  fast  reinforcement,  A road  system  on 
which  cars  can  move  20  to  50  miles  an  hour  has  been  a big  aid  in 
speeding  initial  attack  and  reinforcement. 

Expanding  use  of  smoke jumpers  during  the  past  decade  has  not  eliminated 
the  need  for  any  of  the  existing  roads.  Development  of  the  smoke jumper 
organization  has  been  the  biggest  forward  step  in  fire  control  in  many 
years,  but  it  is  not  a cure-all.  Smoke jumpers  cannot  jump  on  rocky 
ground,  nor  can  they  jump  where  it  is  steep,  nor  where  there  are  many 
snags  or  mature  larch  trees.  Ordinarily  it  is  not  safe  for  them  to 
jump  when  the  wind  exceeds  15  miles  an  hour.  Fires  often  occur  at 
night  and  should  be  attacked  before  daylight.  Smoke jumpers  could  not 
do  that.  About  70  percent  of  the  area  within  the  Zone  of  Influence 
is  suitable  for  jumper  action  on  small  fires  in  the  daytime,  providing 
weather  conditions  are  favorable. 

When  a fire  escapes  from  the  original  attacking  force  it  is  not 
ordinarily  possible  to  supply  reinforcements  by  air,  thus  roads  are 
needed  for  fast  follow-up.  Shortage  of  manpower  during  the  past  few 
years  has  increased  the  dependence  upon  machines,  particularly  bull- 
dozers, One  bulldozer  will  do  the  work  of  25  to  50  men  when  it  comes 
to  building  fire  line( figure  16),  There  is  a map  in  the  appendix  of 
this  report  (figure  59)  which  shows  that  bulldozers  can  be  used  ef- 
fectively over  a considerable  portion  of  the  Zone,  The  dozers,  of 
course,  are  to  be  found  where  road  building  or  logging  is  going  on. 

To  be  of  maximum  effectiveness  they  must  be  moved  to  the  individual 
fire  in  a matter  of  hours. 

Water  transportation  cannot  replace  roads  for  firefighting  purposes. 

The  fact  that  a different  vehicle  is  required  for  movement  on  water 
than  on  land  makes  the  system  basically  cumbersome,  slow,  and  ex- 
pensive, Perhaps  the  most  important  drawback  of  water-road  trans- 
portation of  fighters  and  their  gear,  however,  is  the  topography. 

Because  of  steep  slopes  there  are  relatively  few  places  where  it 
would  be  possible  to  switch  from  water  to  roads  with  any  degree  of 
ease. 
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Figure  16.  In  some  types  of  country  the  bulldozer  is  the  most  effective 
means  for  quickly  surrounding  a blaze  with  a fire  line.  With 
present-day  shortages  of  manpower,  good  fire  transportation 
planning  must  provide  for  quick  movement  of  such  heavy 
machinery  over  much  of  the  forest  area. 

The  seasonal  employment  which  would  result  from  maximum  dependence  upon 
water  transportation  of  logs  would  be  a weak  spot  in  the  local  economy 


Marked  seasonal  variation  in  employment  is  a weakness  in  the  economy  of 
any  area.  Not  only  is  unemployment  a blow  to  the  worker  and  his  family, 
the  reverberations  echo  through  the  entire  community.  An  added  load  is 
dumped  on  local  welfare  facilities.  People  in  secondary  or  service  in- 
dustries find  their  income  affected.  Social  problems  are  often  generated. 

Like  most,  if  not  all  other  states,  Montana  has  a very  real  problem  of 
seasonal  variation  in  employment.  From  1947  through  1952  the  average 
number  employed  by  nonagricultural  industries  was  over  150,000  in  the 
summer  months,  falling  off  to  135,000  in  January,  February,  and  March 
(figure  17).  This  pattern  varies  little  from  year  to  year  and  is,  of 
course,  related  to  weather.  Conditions  during  the  winter  and  spring 
months  hamper  many  kinds  of  operations. 
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On  the  whole  the  lumber  industry  has  one  of  the  poorer  records  with 
regard  to  stability  of  employment.  In  some  localities  deep  snows  in- 
terfere with  logging  operations.  Then  later  in  the  spring,  when  the 
frost  is  leaving  the  ground,  most  logging  operations  shut  down  from 
4 to  8 weeks.  A recent  study  of  unemployment  insurance  savs:  "Be- 

cause of  the  concentration  of  the  lumber  industry  in  western  Montana, 
the  seasonali+v  of  employment  creates  serious  problems  in  certain 
areas,  particularly  in  Flathead, 

Lake,  Sanders,  and  Lincoln 
Counties,  where  lumber  workers 
make  up  a large  part  of  the  total 
employment.  Unemployment  is 
severe  and  benefit  payments  are 
heavy  in  these  areas  during  the  * 
winter  months . "Jy 

Employment  instability  has  long 
been  recognized  as  one  of  the 
handicaps  of  the  timber  pro- 
ducers in  this  region.  Vie  have 
already  pointed  out  that  seasonal 
logging  is  more  expensive  than 
yearlong  operation  because  of 
higher  wages  and  lower  efficiency. 

Also  a firm  with  a poor  employ- 
ment record  pays  almost  3 times 
as  much  for  unemployment  in- 
surance as  one  with  a top  rating. 

Perhaps  the  worst  feature  of  this 
type  of  operation  for  the  em- 
ployer is  that  high  labor  turn- 
over is  a direct  result  of 
extended  idleness.  It  is  impossible  to  develop  and  hold  together  an 
efficient  logging  crew  with  part-time  employment. 

All  of  this  is  significant  to  the  planning  for  restoration  of  trans- 
portation facilities  behind  Libby  dam,  because  if  the  reservoir  is 
used  for  hauling  wood  products  to  the  extent  possible,  logging  would 
become  markedly  more  seasonal  and  employment  more  unstable.  If  all 
of  the  wood  tributary  to  the  reservoir  were  moved  on  it  there  would 
be  a 40-percent  reduction  of  the  January-March  logging  in  the  entire 
Libby-Troy  Working  Circle  if  the  dam  were  built  at  the  lower  site. 
Slashing  the  winter  logging  operation  by  40  percent  would  have  two 
direct  effects  on  employment  (1)  more  workers  would  be  required  to 
get  out  the  same  volume  of  logs  during  the  shorter  season,  and  (2) 
the  average  income  per  worker  would  decline. 

Logging  employees  of  the  J.  Neils  Lumber  Companv  and  the  logging 
contractors  of  this  Company  worked  an  average  of  10,7  months  in  the 


SEASONAL  VAR/AT/ON 
IN  EMPLOYMENT 

NON-AGR/CUL TURAL  INDUSTRIES 
IN  MONTANA 

AVERAGE  PER  MONTH 


Fig  17 


^/Unemployment  insurance  in  Montana:  Part'  1,  The  Economy  of  Montana,  by 

Harold  J.  Hoflich  and  Maxine  Johnson,  Montana  State  University;  and 
Part  2,  Benefit  Financing,  by  Unemployment  Compensation  Commission, 
Helena. 
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woods  or  in  work  connected  with  the  logging  operation  during  1952 „ The 
average  was  extended  to  10o9  months  by  employment  given  some  of  the 
loggers  in  and  airound  the  mill  during  March  and  April* 

Actually,  of  course,  s6me  of  the  loggers  worked  more  than  10*7  months 
in  the  woods  and  some  less*  However,  for  purposes  of  calculation  the 
average  figure  can  be  used*  Reducing  the  winter  logging  operation  by 
40  percent  or  8 million  board  feet  annually  would  adversely  affect  a- 
bout  310  workers*  Instead  of  working  10*7  months  annually,  they  would 
have  to  get  along  with  an 
average  of  7*7  months  a 
year*  As  shown  in  table  16, 
this  would  reduce  the  net 
annual  income  per  worker 
by  $476* 

This  loss  of  income  per  wage 
earner  is  one  of  the  impor- 
tant costs  of  any  transport 
tat ion  plan  which  makes 
maximum  use  of  the  reservoir 
for  wood  hauling*  It  is  a 
cost  paid  for  in  a reduced 
standard  of  living  of  the 
families  directly  affected* 


With  the  dam  at  the  lower  site  and  with  maximum  dependence  upon  water 
transportation,  the  total  income  deficiency  to  logging  workers  would 
probably  be  about  -$148,000  annually,  a figure  obtained  by  multiplying 
310  workers  by  $476  per  worker  year*. 

It  may  be  argued  that  the  income  deficiency  would  actually  be  less  than 
we  have  indicated  because  many  of  these  workers  would  find  supplemental 
employment  elsewhere*  Such  a view  does  not  seem  to  be  justified  because 
the  additional  unemployment  would  occur  during  a period  when  the  pool  of 
unemployment  is  already  overflowing*  Thus,  any  work  obtained  by  loggers 
outside  of  the  industry  at  that  time  would  not  really  reduce  the  income 
deficiency*  The  load  would  merely  be  transferred  to  other  shoulders* 


Table  16*  Impact  of 

reduced  employment 

upon  the 

annual  income 

of 

the  individual  wage  earner 

10  * 7“ 

7*7» 

month 

month 

- - Dollars  - - 

Gross  income 

4451 

3523 

Less  income  taxes 
Plus  unemployment 

370 

178 

insurance 

60 

320 

Net  income 

4141 

3665 

-30 


UPSTREAM  FACILITIES  REQUIRED  FOR  THE  LOWER  DAM  SITE,  RIVER  MILE  204=9 


The  question  to  be  answered  is,  what  restoration  of  transportation  and 
other  facilities  behind  the  dam  is  in  the  public  interest,  taking  into 
account  original  construction  costs  and  subsequent  costs  of  management 
and  utilizing  the  local  timber  resource?  Since  the  roads  used  for  wood 
hauling  and  administrative  travel  also  serve  other  industries,  recrea- 
tionists, and  general  public  travel,  the  decision  as  to  which  system  is 
most  desirable  must  take  account  of  more  than  forestry  factors.  In  the 
following  analysis  5 annual  costs  are  considered  in  addition  to  the 
original  capital  investment.  They  are  wood  procurement,  national  forest 
administration,  seasonal  unemployment  in  logging,  highway  maintenance, 
and  nonforestry  traffic. 

The  existing  facilities  listed  below  will  be  entirely  or  partially  sub- 
merged by  the  reservoir  if  the  dam  is  located  at  the  lower  site: 

1,  The  Great  Northern  Railway  which  follows  the  Kootenai  River  from  the 
vicinity  of  Rexford  to  Libby, 

2,  State  Highway  37  which  parallels  the  railroad  between  these  two 
points.  The  highway  crosses  the  river  at  Rexford,  There  are  both  a 
heavy-duty  logging  bridge  and  a public  travel  bridge  at  this  point,  A 
heavy-duty  bridge  at  Warland  connects  the  highway  with  the  railroad. 
Highway  37  is  not  at  present  adequate  for  the  service  it  is  expected  to 
eventually  render,  A 46-mile  stretch  needs  to  be  widened,  straightened, 
and  surfaced  with  a standard  asphalt  mat.  The  highway  bridge  at  Rexford 
is  substandard  and  should  be  replaced.  The  total  cost  of  the  bridge  and 
of  improving  the  highway  to  a satisfactory  standard  will  amount  to  about 
2,2  million  dollars, 

3,  A heavy-duty  logging  road  extending  from  Libby  up  the  east  side  of 
the  Kootenai  River,  thence  up  Fisher  River  to  the  mouth  of  Wolf  Creek, 
thence  up  Wolf  Creek  several  miles.  This  road,  built  by  the  J,  Neils 
Lumber  Company  is  now  about  41  miles  long.  Further  extensions  of  the 
road  up  both  the  Fisher  River  and  Wolf  Creek  are  contemplated, 

4,  Two  heavy-duty  secondary  roads  on  the  east  side  of  the  Fisher  River 
and  the  Kootenai  River  feeding  into  the  main  Fisher  River  road,  and  the 
Great  Northern  Railway, 

5,  National  forest  administration  facilities  lying  in  4 ranger  districts 
(Warland,  Rexford,  Libby,  Fisher),  The  headquarters  stations  of  the 
Warland  and  Rexford  districts  lie  in  the  proposed  flowage  area  as  do  a 
number  of  miles  of  metallic  and  grounded  circuit  telephone  lines  con- 
necting these  stations  with  their  fire  control  lookouts  and  work  camps. 

The  existing  transportation  system  and  the  costs  of  operating  with  it 
are  analyzed  in  Study  0, 

Three  restoration  plans  are  analyzed  in  this  chapter.  They  are  called 
Studies  1,  2,  and  3=  All  3 plans  contemplate  the  same  rerouting  of  the 
mainline  of  the  Great  Northern  Railway  between  Stryker  and  Libby”  i,e,, 
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along  Fortine  and  Wolf  Creeks  to  the  Fisher  River , up  the  Fisher  River 
to  US  Highway  2,  and  along  the  highway  to  Libby,,  The  plans  differ  as 
to  degree  of  dependency  upon  water  transportation,  the  route  of  Montana 
Highway  37 , location  of  other  roads,  and  restoration  of  administrative 
facilities.  The  present  road  system  and  the  proposed  system  for  each 
study  are  shown  in  figure  18 „ 

Study  1 is  aimed  at  reducing  the  original  investment  by  depending  upon 
the  reservoir  for  wood  transportation  wherever  it  will  serve  that  purpose 

This  plan  proposes  relocating  Highway  37  away  from  the  reservoir  on  a 
route  crossing  the  Flathead  Mountains.  Starting  from  US  Highway  2, 

4 miles  south  of  Libby,  71° 6 miles  of  highway  would  be  constructed  ex- 
tending along  the  east  side  of  the  reservoir  beyond  the  present  town  of 
Warland,  thence  up  Five  Mile  Creek  and  northeast  to  US  Highway  93? 

14° 9 miles  southeast  of  Eureka.  The  entire  71° 6 miles  would  have  a 
24 ---foot-wide  asphalt  surface.  This  route,  by  avoiding  the  heavy  construc- 
tion along  the  face  of  the  reservoir,  is  probably  the  cheapest  postdam 
highway  route  between  Libby  and  Eureka.  However,  the  highway  distance 
between  Libby  and  Eureka  would  be  increased  from  the  present  63.4  miles 
to  90.5  miles. 

Practically  all  of  the  wood  in  the  Kootenai  subzone' — equal  to  more  than 
half  of  the  cut  in  the  entire  Zone  of  Influence— would  be  transported 
by  water.  Despite  this  dependence  upon  the  reservoir  for  wood  haul, 

135  miles  of  roads  (in  addition  to  the  highway)  would  be  required  for 
fire  protection  and  administration.  This  is  actually  more  road  than  in 
the  other  2 studies,  but  the  economy  would  come  from  the  fact  that  these 
roads  could  be  of  low  standard  along  the  ridge  tops. 

Use  of  the  reservoir  for  wood  hauling  would  require  the  installation  of 
10  log  dumps  at  strategic  locations  on  the  water’s  edge  and  lift-out 
facilities  on  or  near  the  dam.  The  travel  limitations  imposed  by  this 
plan  would  require  the  building  of  a new  ranger  station  in  addition  to 
replacing  the  two  flooded  out. 

Study  2 is  aimed  at  developing  a low-cost  road  system  which  would  be 
partly  usable  for  wood  transportation,  thus  avoiding  the  seasonal 
operation  necessary  in  the  Kootenai  subzone  in  Study  1 

This  plan  proposes  the  same  location  of  Highway  37  as  in  Study  1; 
that  is,  across  the  Flathead  Mountains  via  Five  Mile  Creek.  However, 
in  this  case  the  32  miles  of  highway  from  US  Highway  2 north  would  have 
a 28-foot-wide  asphalt  surface  instead  of  a 24-foot  surface  to  accommodate 
off-the-highway  trucks  on  that  section  of  the  road.  6/ 

Study  2 proooses  constructing  113  miles  of  other  road,  22  miles  less 
than  in  Study  1.  These  roads  would  be  of  higher  standard  than  the  Study  1 
roads  and  located  near  the  reservoir  where  they  would  serve  for  log  trans- 
portation. They  would  also  serve  better  for  fire  protection  than  the 
Study  1 roads  because  they  would  tie  in  well  with  roads  up  the  individual 
drainages,  thus  involving  shorter  travel  distances.  About  one-third  of 


6/  Such  trucks  are  heavier  and  wider  than  now  permitted  on  the  highways. 
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the  log  production  in  the  Zone  of  Influence  would  be  transported  by  water . 
Thus,,  a lift-out  facility  would  be  required  near  the  dam,  Though  the 
transportation  system  would  be  more  efficient  than  in  Study  1,  an  addi- 
tional ranger  station  would  still  be  necessary  to  handle  the  national  for- 
est administration  in  the  Zone  of  Influence . 

Study  3 is  aimed  at  providing  a transportation  system  which  would  serve 
as  efficiently  for  all  kinds  of  travel  as  the  transportation  facilities 
which  would  be  developed  in  the  absence  of  a dam 

This  plan  would  consolidate  the  transportation  facilities  required  for  all 
kinds  of  travel , a purpose  which  would  be  accomplished  by  locating  the 
highway  along  the  west  side  of  the  reservoir.  It  would  cross  the  reser- 
voir on  a long  bridge  about  7 miles  south  of  the  present  town  of  Rexford 
and  then  go  in  more  or  less  of  a straight  line  to  Eureka,  A total  of 
70 o 7 miles  of  highway  would  be  constructed  in  this  case,  about  1 mile  less 
than  in  Studies  1 and  2,  However , the  total  travel  distance  between  Libby 
and  Eureka  would  be  19  miles  shorter  by  this  route  than  by  the  route 
crossing  the  Flathead  Mountains,  The  29,5  miles  of  this  construction 
nearest  Libby  and  14,2  miles  between  the  reservoir  bridge  and  Eureka  would 
have  a 28-foot  asphalt  surface , the  rest  a 24-foot  asphalt  surface. 

The  greater  utility  of  this  highway  location  would  be  reflected  in  the 
need  for  less  other  road.  Altogether  only  88  miles  would  be  required  or 
35  percent  less  than  in  Study  1,  With  this  road  network  it  would  not  be 
necessary  to  build  an  additional  ranger  station,  but  only  to  replace  the 
two  inundated.  As  with  Study  2,  about  one-third  of  the  logs  in  the  Zone 
of  Influence  would  be  hauled  by  water.  The  same  water  facilities  would 
be  required  as  in  Study  2, 

Table  17  presents  some  salient  statistics  comparing  Studies  1,  2,  and  3, 


Table  17,  Salient  statistics  for 

Studies 

1 , 2 , and 

3 

Study  1 

Study  2 

Study  3 

Highway  reconstruction— miles 
Highway  distance  Libby  to  Eureka— 

71  o 6 

71 ,6 

70,7 

miles 

90,5 

90,5 

71,4 

Other  roads— miles 

Log  dump  facilities  on  reservoir— 

135 

113 

88 

number 

Annual  water  haul  of  sawlogs— 

10 

8 

8 

million  board  feet 
Annual  water  haul  of  cordwood— 

30,5 

19  o 2 

19,2 

thousand  cords 

46,5 

30,9 

30,4 

Required  ranger  stations— number 

3 

3 

2 

Trails— miles 

53 

30 

30 

Telephone  line— miles 

202 

202 

145  o 5 
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Study  1 calls  for  the  least  expenditure  for  restoring  the  services  dis- 
rupted by  a dam  at  the  lower  site 


Table  18  shows 
that  because  of 
economy  in  road 
construction 
the  original 
investment  in 
Study  1 would 
be  about  one- 
tenth  less  than 
in  Study  2 and 
one-third  less 
than  Study  3» 

The  actual 
figures  for 
Studies  1,  2, 
and  3 are? 

$14,679,000; 

$16,018,000;  and 
$21, 3 47 s 000, 
respectively. 

1/  In  Study  1 all  of  the  wood-handling  facilities  would  be 
paid  for  as  part  of  the  construction  project „ In  the 
other  two  studies  it  has  been  assumed  that  some  of  the 
cost  could  be  borne  by  the  wood  procurement „ These 
costs  are  not  included  here,. 

Study  1 falls  so  far  short  of  restoring  the  services  above  the  lower  dam 
site  as  to  be  completely  unacceptable 


The  transporta- 
tion plan  sug- 
gested in  Study 
1 would  raise 
the  operating 
costs  all  along 
the  line  (table 
19 ) o Travel 
difficulties 
would  increase 
the  cost  of 
national  forest 
administration 
and  protection 
about  $39 s 000 
annually  over 
what  they  would 
be  with  the  Study 


7/  The  annual  operating  costs  are  the  difference  between  the  costs  if 

there  were  no  dam  (Study  0)  and  the  costs  with  the  facilities  indicated 
in  each  study. 


Table  19®  Increase  or  decrease  in  annual  operating 
cost  in  relation  to  present  facilities 


National  forest  adminis- 
tration except  fire 
control  and  travel 
Fire  control  except  travel 
National  forest  travel 
Wood  procurement 
Highway  maintenance 
Worker  income  deficiency 
Ferry  operation  and  main- 
tenance 

Nonforestry  traffic 
Total 


-Dollars- 


12,200 

12,200 

- 

15 s 700 

15,700 

2,000 

11,100 

8,300 

- 

186,300 

-12,400 

-37,400 

4,100 

5,200 

14,100 

148,000 

- 

- 

7,800 

7,800 

133,000 

133,000 

73,400 

518,200 

169,800 

52,100 

0 system0 TJ 


Table  18 „ Cost  of 

replacing  facilitie 

s 

Study  1 

Study  2 

Study  3 

- —Thousand  dollars—  - 

Roads  and  trails 

14,727 

16,971 

22,783 

Landing  field 

209 

209 

209 

Communications 

377 

377 

315 

Ranger  stations 

403 

403 

275 

Ferry 

100 

100 

- 

Wood-handling  facilities 

:-n 

re servo iri/ 

1,575 

670 

477 

Recreational  facilities 

40 

40 

40 

Total 

17,431 

18,770 

24,099 

Cost  of  bringing  highway  and 

other  valley  bottom  roads  cp 

to  satisfactory  standard 

in 

the  absence  of  a dam 

2,752 

2,752 

2,752 

Net  cost 

14,679 

16,018 

21,347 

■35 


Wood— procurement  costs  would  increase  $186,000  annually.,  The  much  longer 
route  between  Libby  and  Eureka  would  increase  the  cost  of  nonforestry 
traffic  about  $133 , 000 0 Not  the  least  of  the  impacts  would  be  the  annual 
deficiency  in  worker  income  of  $148,000,  This  means  the  economy  of  the 
area  would  have  to  carry  an  extra  cost  of  about  $518,000  a year. 

The  Study  3 plan  is  more  desirable  than  the  Study  2 plan  so  far  as  the 
local  economy  is  concerned 

The  transportation  plan  of  Study  2 is  considerably  better  than  the  one 
discussed  above  both  from  the  standpoint  of  the  timber  industry  and  its 
workers.  However,  Study  2 is  no  better  than  Study  1 from  the  standpoint 
of  national  forest  administration  and  public  travel.  The  total  annual 
increase  in  all  costs  under  this  plan  would  be  $170,000  greater  than 
Study  0, 

The  Study  3 plan  is  best  of  all  so  far  as  annual  operating  costs  are 
concerned.  Wood  procurement  would  be  $37,000  cheaper  than  with  the 
Study  0 transportation.  The  only  annual  operating  cost  which  would  be 
higher  for  Study  3 than  in  Studies  1 and  2 would  be  highway  maintenance. 
This  is  because  of  the  bridge  across  the  reservoir.  The  total  additional 
operating  cost  under  Study  3 would  be  $52,000  annually  as  table  19  shows. 

When  all  factors  are  considered.  Study  3 appears  to  offer  the  most  desir- 
able solution  for  replacing  facilities  behind  the  dam  site  at  River  Mile 

204  o 9 

The  Study  2 plan  and  the  Study  3 plan  each  has  its  advantages.  The  former 
involves  a lower  initial  investment  by  the  Army  Engineers,  but  the  Study  3 
plan  would  have  a considerably  smaller  adverse  impact  upon  the  local  econ- 
omy.  Table  20 
summarizes  all 
of  the  meas“ 
urable  costs 
of  the  three 
plans  on  an 
annual  basis ,.§/ 

The  difference 
between  the 
total  annual 
cost  of  Studies 
2 and  3 is  so 


8/  In  reducing  the  initial  capital  investment  which  would  be  necessary  under 
each  plan  to  an  annual  basis,  the  following  depreciation  periods  were 
used?  roads,  trails,  landing  fields— -permanent ; communication  facilities, 
recreational  facilities,  and  ferry— -25  years;  ranger  stations,  work  camps, 
and  load-out  facilities— '33-1/3  years.  Bureau  of  the  Budget  Circular 
A -47,  of  December  31,  1952,  sets  a maximum  amortization  period  of  50  years 
for  cost-benefit  comparisons.  However,  the  road  maintenance  allowance 
in  the  calculations  of  this  analysis  is  sufficient  to  permanently  maintain 
the  roads  in  their  original  condition.  Thus,  the  residual  value  of  the 
roads  at  the  end  of  the  50-year  period  would  virtually  be  the  same  as 
their  original  value, 
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Table  20,  Total  annual  cost  of  three  alternatives  for 
restoring  facilities  behind  the  dam  site 
204  o 9 


Study  1 

Initial  cost  of  facilities  429,100 
Increase  in  annual  opera- 
ting cost  above  present  518,200 

Total  947,300 


436,900  559,300 


169,800 

606,700 


52,100 

611,400 


small  as  not  to  be  significant,  The  choice  between  the  two  rests  on 
other  factors  than  total  measurable  cost. 

In  Study  28  percent  of  the  total  annual  cost  shorn  in  table  20  is 
impact  cost.  The  other  72  percent  would  be  in  original  installation  of 
facilities „ In  Study  3 the  impact  on  the  local  economy  would  constitute 
only  9 percent  of  the  total  annual  cost,  This  may  be  regarded  as  a 
distinct  advantage  of  that  plan. 

The  bridge  across  the  reservoir  in  Study  3 has  advantages  not  apparent 
in  the  dollar  figures , Without  it3  the  25  or  so  families  in  the  Tooley 
Lake  area  in  the  northwest  corner  of  the  Zone  of  Influence  would  have  a 
long  drive  to  the  nearest  community  (Libby)  in  the  winter  and  occasionally 
they  would  be  isolated 0 During  the  summer  months 3 these  families  could 
cross  the  reservoir  by  ferry  to  get  to  Eureka,, 

The  bridge  would  greatly  increase  the  flexibility  of  the  transportation 
system  It  would , for  example 3 make  it  possible  to  move  timber  from  the 
west  side  of  the  reservoir  to  the  railroad  at  Eureka  whenever  desirable. 
That  is  important  because  sometime  in  the  future  water  transportation  may 
become  less  feasible  than  now.  The  old-growth  timber  which  will  be  cut 
for  many  years  floats  reasonably  well  when  adequate  precautions  are  taken. 
This  applies  not  only  to  large  timber  but  also  to  most  of  the  small 
timber  which  is  fairly  old  despite  its  size.  As  the  virgin  stands  dis- 
appear and  the  cut  consists  of  younger  trees  with  a higher  percentage 
of  sapwood*  the  problem  of  -floating  will  develop,,  particularly  with 
ponderosa  pine,,  larch s and  lodgepole  pine.  At  that  time  it  may  be 
necessary  to  lean  more  heavily  on*  truck  and  rail  transportation  in  the 
Kootenai  subzone.  In  this  event,,  a bridge  would  be  essential. 

The  most  compelling  argument  for  the  bridge  is  that  it  would  reduce  the 
"conflagration  potential,"  The  fire  protection  estimates  of  Study  2 
include  an  additional  annual  cost  because  of  less  favorable  transportation. 
This  additional  expenditure  would  provide  a comparable  degree  of  safety 
to  Study  3 under  normal  conditions.  However,  big  fire  losses  and  costly 
firefighting  occur  when  conditions  are  very  abnormal.  At  such  times  the 
availability  of  a bridge  for  the  rapid  movement  of  men  and  machinery  may 
result  in  a big  reduction  of  the  cost  and  damage  of  fires  in  the  upper 
part  of  the  Kootenai  subzone „ 

In  the  event  a dam  of  the  size  considered  is  built  at  River  Mile  204, 9* 
we  recommend  that  the  restoration  of  transportation  facilities  and  those 
related  to  forest  development  and  management  follow  the  general  pattern 
presented  in  Study  3°  So  far  as  costs  which  can  be  measured  in  dollars 
are  concerned  it  is  but  little  more  expensive  than  Study  2,  A smaller 
portion  of  these  costs  is  in  the  form  of  adverse  impacts  upon  the  function- 
ing and  operation  of  the  local  economy.  Furthermore 3 the  bridge  in  that 
plan  offers  additional  benefits  and  safeguards  not  included  in  the  dollar 
calculations.  All  these  factors  appear  to  make  Study  3 the  desirable 
solution  to  the  problems  created  by  a dam  at  the  lower  site. 


•37“ 


UPSTREAM  FACILITIES  REQUIRED  FOR  THE  UPPER  DAM  SITE,  RIVER  MILE  21? .0 


From  some  points  of  view  the  dam  site  at  River  Mile  217 .0  would  have 
a big  advantage  over  the  lower  site0  A dam  at  River  Mile  204,9 
would  back  water  some  10  miles  up  the  Fisher  River0  Being  above  the 
mouth  of  the  Fisher  River,  the  upper  dam  would  not,  of  course,  affect 
the  flow  of  that  river 0 This  is  an  important  difference  so  far  as 
transportation  is  concerned  for  with  the  upper  dam  the  existing 
Fisher  River  logging  road  of  the  Jc  Neils  Lumber  Company  would  still 
be  usable0  Relocation  of  the  mainline  of  the  Great  Northern  Railway 
would  be  less  of  a problem,,  It  would  not  be  necessary  to  swing 
State  Highway  37  way  south  between  Fisher  River  and  Libby , However, 
the  upper  dam,  like  the  lower  one,  would  completely  disrupt  trans- 
portation in  the  main  Kootenai  valley,,  Likewise,  the  new  location 
of  the  railroad  would  benefit  log  transportation  in  the  Fisher  River 
drainage o 

Following  are  the  existing  facilities  which  would  be  entirely  or 
partially  submerged  by  the  reservoir  if  the  dam  were  located  at  the 
upper  site? 

10  The  Great  Northern  Railway  which  follows  the  Kootenai  River  from 
the  vicinity  of  Rexf'ord  to  the  mouth  of  Fisher  River,, 

2„  State  Highway  37  which  parallels  the  railroad  between  these  two 
points o The  highway  crosses  the  river  at  Rexfordc  Both  a heavy- 
duty  logging  bridge  and  a public  travel  bridge  are  located  at 
this  point „ A heavy-duty  bridge  at  Warland  connects  the  highway 
with  the  railroado  Another  bridge  is  planned  at  Stonehill, 

3o  A heavy-duty  secondary  road  on  the  east  side  of  the  Kootenai 
River  feeding  into  rail  sidings  on  the  Great  Northern  Railway , 

4,  National  forest  administration  facilities  lying  in  the  Warland 
and  Rexford  Ranger  Di strict s.  The  headquarters  stations  of 
these  districts  lie  in  the  proposed  flowage  area  as  do  a number 
of  miles  of  metallic  and  grounded  circuit  telephone  lines  con- 
necting these  stations  with  their  fire  control  lookouts  and 
work  centers o 

Two  restoration  plans  are  analyzed  in  this  chapter.  They  are  called 
Studies  4 and  5o  Both  involve  the  rerouting  of  the  mainline  of  the 
Great  Northern  Railway  between  Stryker  and  Libby  which  is  a different 
routing  than  for  Studies  1,  2,  and  3°  From  Stryker  the  railroad  would 
follow  along  Fortine  and  Wolf  Creeks  to  Fisher  River  and  down  Fisher 
River  to  Kootenai  River,  connecting  with  the  present  track  of  the 
railroad.  Both  plans  depend  to  the  same  degree  upon  water  trans- 
portation, However,  they  involve  different  locations  of  Highway  37 
and  other  roads  as  shown  in  figure  19 = The  restoration  of  other 
facilities  would  likewise  differ. 
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Study  4 resembles  Study  2 for  the  lower  dam  site  in  that  it  provides  a low- 
cost  road  system  which  would  permit  yearlong  operation 

State  Highway  37  would  be  routed  from  a west-side  connection  with  the 
existing  highway,,  It  would  cross  the  dam,  then  as  in  Studies  1 and  2 
it  would  follow  along  the  eastside  of  the  reservoir  beyond  the  present 
town  of  Warland,  thence  up  Five  Mile  Creek  and  northeast  to  US  Highway  93 > 
14 , 9 miles  south  of  Eureka,  Seventeen  and  seven-tenths  miles  on  the  south 
end  of  this  highway  would  have  a 23-foot -wide  asphalt  surface.  The  rest 
would  have  a 24-foot  asphalt  surface.  The  virtue  of  this  plan  is  (1)  it 
involves  the  smallest  possible  amount  of  reconstruction  of  Highway  37  and 
(2)  it  is  the  shortest  route  between  Libby  and  Eureka,  By  eliminating 
the  big  loop  in  Highway  37  south  to  Wolf  Creek , which  would  be  necessary 
in  Studies  1 and  2,  the  new  highway  construction  would  be  reduced  from 
71,6  miles  to  42,3  miles.  The  total  highway  mileage  between  Libby  and 
Eureka  would  be  6,5  miles  longer  than  the  present  water  grade  route. 

Study  4 would  require  the  construction  of  90  miles  of  other  roads  for 
both  administrative  and  log  haul  purposes.  These  roads  would  play  a 
bigger  part  in  the  log  haul  picture  than  the  roads  in  the  counterpart 
plan  for  the  lower  dam  site.  The  reason  for  this  is  that  the  reservoir 
behind  the  upper  dam  would  not  be  as  usable  for  wood  transportation  as 
the  reservoir  behind  the  lower  dam.  In  the  first  place,,  the  average 
hauling  distance  on  the  water  would  be  shorter.  In  the  second  place,, 
the  truck  haul  from  the  loading  out  point  to  Libby  would  be  16  miles 
instead  of  4 miles.  Both  factors  would  reduce  the  utility  of  the 
reservoir  for  wood  transportation.  Less  than  one-fifth  of  the  timber 
in  the  Zone  of  Influence  would  be  hauled  by  water. 

Five  log  dumps  would  be  required  on  the  reservoir  in  addition  to  the 
lift-out  facilities  near  the  dam. 


Study  5 resembles  Study  3 for  the  lower  dam  site  in  providing  a consol 


across  the  reservoir 


As  in  Study  3.9  Highway  37  would  go  along  the  westside  of  the  reservoir,, 
crossing  it  on  a long  bridge  about  7 miles  south  of  the  present  town  of 
Rexfords  then  heading  in  more  or  less  of  a straight  line  to  Eureka, 
Fifty-seven  and  six-tenths  miles  of  highway  would  be  built > approximately 
15  miles  more  than  in  Study  4° 

An  advantage  of  this  highway  location  is  the  need  for  fewer  other  roads. 
This  study  calls  for  the  construction  of  48,7  miles  of  other  road?  a 
little  more  than  half  the  mileage  required  in  Study  4«  The  highway 
distance  between  Libby  and  Eureka  would  be  70,3  miles , 7 miles  more 
than  at  present  and  about  the  same  as  for  the  Study  4 route.  The  res- 
ervoir would  be  used  for  water  transportation  of  timber  to  the  same 
extent  as  in  Study  l+;  that  is,  somewhat  less  than  one-fifth  of  the 
timber  would  be  hauled  by  water. 

Five  log  dumps  would  be  required  on  the  reservoir  in  addition  to  the 
lift-out  facilities  near  the  dam. 
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PRESENT  PRINCIPAL  TRANS PORTAT/ ON  ARTERIES 
/N  ZONE  Of  INFLUENCE  ANU  THREE 

RELOCA  T/ON  ALTERNA  Tf  V£S  ~ Dam  site  217. 0 


J?S£f£nd 


FACILITIES  WHICH  WOULD 
NOT  BE  DISTURBED 


© AFFECTED  PORTION  OF 
— -^MONTANA  HIGHWAY  37 

^ AFFECTED  PORTION  OF 
GREAT  NORTHERN  RAILWAY 


AFFECTED  PORTION  OF 
OTHER  ROADS 


Fig. 19 
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Table  21  presents  some  salient-  statistics  comparing  Studies  4 and  5. 


Table  21.  Salient  statistics  for  Studies  4 and  5 


Highway  reconst ruction-- miles 

Highway  distance,  Libby  to  Eureka— miles 

Other  roads— miles 

Log  dump  facilities  on  reservoir-number 
Annual  water  haul  of  sawlogs— million 
board  feet 

Annual  water  haul  of  cord  wood—' thousand  cords 
Required  ranger  stations— -number 
Trails— miles 
Telephone  line— miles 


The  Study  4 plan  would  require  a substantially  smaller  initial  investment 
than  the  Study  5 plan 

Table  22  indicates  that  the  roads  and  other  facilities  called  for  in 
Study  4 would  cost  slightly  more  than  12  million  dollars . The  investment 
necessary  in  Study  5 is 
almost  IS  million  dollars , 

A big  part  of  this  dif- 
ference is  in  State  High- 
way 37 o Fewer  miles  of 
highway  would  have  to  be 
constructed  in  Study  4 
and  it  would  cost  only 
$94 , 000  a mile.  The 
heavy  rockwork  along 
the  reservoir  and  the 
bridge  across  the  res- 
ervoir would  bring  the 
average  cost  of  con- 
structing the  57«6 
miles  of  Highway  37 
in  Study  5 to  $274 , 000 
a mile.  Study  5 re- 
quires less  of  an  ex- 
penditure for  other 
roads,  but  even  so  the 
total  road  construction 
of  Study  4 would  be 
6 million  dollars  lower. 


Table  22, 


Cost  of  replacing  facilities 

Study  4 Study  3 


Thousand 

dollars 

Roads 

13,611 

19,551 

Communications 

257 

250 

Ranger  stations 

403 

275 

Ferry 

100 

Wood-handling  facilities!/ 

on  reservoir 

670 

477 

Recreational  facilities 

40 

40 

Total 

15,081 

20,593 

Cost  of  bringing  highway 
and  other  valley  bottom 

roads  up  to  a satisfactory 

standard  in  the  absence 

of  a dam 

2,631 

2,631 

Net  cost 

12,450 

17,962 

1/  In  both  of  these  studies 

part  of 

the  cost 

of  wood-handling  facilities  is  charged 
to  the  logging  operation  and  is  not, 
therefore,  included  in  this  table. 


Study  4 

Study  5 

42,3 

57  o 6 

69,9 

70,3 

90 

48,7 

5 

5 

11.2 

11,2 

16,2 

16.2 

3 

2 

0 

0 

179 

154 

The  Study  4 plan  would  also  have  a smaller  total  impact  on  annual  travel 
costs  etCo 


Table  23  <>  Increase  or  decrease  in  annual  operating 


Actually  the  transportation  plan  of  Study  5 would  be  better  suited  to  the 
needs  of  timber 
utilization  and 
national  forest 
administration 
and  protection o 
However,  these 


Study  4 

Study  ; 

- - - Dollars  - - 

National  forest  administration 

except  fire  control  and  travel 

12 s 200 

- 

Fire  control  except  travel 

16,000 

2,000 

National  forest  travel 

6,400 

— 

Wood  procurement 

48,100 

31,400 

Highway  maintenance 

-11,200 

5,400 

Ferry  maintenance  and  operation 

7,800 

- 

Nonforestry  traffic 

-56,000 

63  ,300 

Total 

23,300 

102,100 

advantages  are 
more  than  offset 
by  the  economies 
of  public  travel 
and  highway  main- 
tenance in  Study 
4c  Selection  of 
the  Study  4 plan 
would  increase 
annual  operating 
costs  $23,300 

(over  Study  0) , as  compared  to  $102,100  with  the  Study  5 plan0  Table  23 
compares  these  annual  operating  costs . 


Therefore,  so  far  as  measurable  factors  are  concerned „ the  Study  4 plan 
superior  to  Studj 


Table  24.  Total  annual  cost  of 

two  alternatives  for 

restoring  facilities 

behind  the  Dam  Site 

217.0 

- - - Dollars  - - - 

Initial  cost  of  facilities 
a year 

Increase  in  annual  operating 

344,400 

472,900 

cost  above  present 

23,300 

102.100 

Total 

367,700 

575,000 

Table  24  compares 
the  overall  costs 
of  each  study.  Ir 
this  table  the 
project  costs  of 
restoring  facili- 
ties are  con- 
verted to  an  an- 
nual basis  and 
added  to  the  an- 
nual operating 
costs.  The 
total  annual 

dollar  cost  of  the  Study  4 plan  would  be  $367,700  or  36  percent  less  than 
the  Study  5 total  cost  of  $575,000. 


have  some  important  limitations 


The  bridge  across  the  reservoir  proposed  in  Study  5 would  be  a real  asset 
for  the  same  reasons  it  would  in  Study  3.  It  would  be  a desirable  link 
between  the  Tooley  Lake  families  and  the  outside  world.  It  would  con- 
siderably increase  the  flexibility  of  transportation  and  would  encourage 
rather  than  hinder  development  of  the  northern  portion  of  the  county. 
Timber  utilization  would  not  be  hamstrung  in  some  of  the  logging  units  if 
and  when  water  transportation  becomes  less  feasible.  The  "conflagration 
potential"  of  forest  fires 'in  the  north  end  of  the  Zone  of  Influence 
would  be  lowered. 
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The  situation  created  by  the  Libby  dam  reservoir  would  in  some  respects 
be  unique „ As  the  lake  would  extend  a long  way  across  the  international 
border,,  there  would  be  no  way  around  it  on  the  north  so  far  as  people  in 
this  area  are  concerned,,  Therefore,,  there  is  justification  for  misgiv- 
ings about  accepting  any  solution  which  does  not  provide  a yearlong  heavy- 
duty  crossing  of  this  53-mile-long  lake,  A ferry  does  not  meet  these 
qualifications „ For  these  reasons  the  Study  4 plan,  despite  its  economies, 
does  not  appear  the  complete  answer  to  the  transportation  problem  created 
by  a dam  at  River  Mile  217 .0,  On  the  other  hand,  the  relatively  much 
higher  costs  of  the  Study  5 plan  would  be  against  it„ 


The  me 


solution  for  Dam  Site  217 .0  appears  to  be  the  road  plan 


Table  25 „ Cost  of  rej 


Such  a plan  would 
require  an  initial 
project  investment 
of  16  million  dol- 
lars (table  25)  or 
2 million  dollars 
less  than  Study  5S 
and  4 million 
dollars  more  than 
Study  4°  A trans- 
portation plan  of 
this  sort  would 
mean  that  as  in 
Study  5 no  ad- 
ditional ranger 
station  would  be 
required o The  same 
communications 

restoration  would  be  required  as  in  Study  5°  The  compromise  would  in- 
clude the  best  features  of  each  transportation  plan  and,  therefore,  would 
have  a minimum  impact  upon  the  local  economy,, 


Roads 

Bridge 

Communications 
Ranger  it at ions 

Wood-handling  facilities  on  reservoir 
Recreational  facilities 

Total 

Cost  of  bringing  highway  and  other 
valley  bottom  roads  up  to  a satis- 
factory standard  in  absence  of  a dam 


Compromise 
Studies  4 and  5 
Thousand  dollars 

13  ,6 11 
4,  ISO 
250 
275 
477 
40 

18,833 


cost 


Table  26  shows  the  increase  in  annual  operating  costs  over  Study  0 and  the 
annual  cost  of  the 


original  investment „ 

Table  26 „ Total  annual  cost  of  compromise  plan 

The  total  dollar  cost 

for  restoring  facilities  behind  Dam 

of  the  compromise 
plan  would  be 
$432,800  cr  $65,100 

Site  217 oO 

National  forest  administration  except 

Dollars 

a year  more  than 

fire  control  and  travel 

= 

the  Study  4 plan„ 

Fire  control  except  travel 

2,000 

This  seems  the  most 

National  forest  travel 

=> 

equitable  solution 

Wood  procurement 

48,100 

to  the  restoration 

Highway  maintenance 

-11,200 

problem  of  Dam  Site 

Bridge  maintenance 

21,000 

217 o0o  Inasmuch  as 

Nonforestry  traffic 

-56,000 

the  bridge  across 

Subtotal 

3,900 

the  reservoir  would 

Initial  cost  of  facilities  a year 

428,900 

not  be  on  a state 
highway,  maintenance 

Total  annual 

432,800 

of  this  bridge  could  not  be  paid  for  out  of  state  highway  funds „ Financing 
this  maintenance  would,  therefore,  be  a problem,, 
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MAJOR  FEATURES  OF  RECOMMENDED  ROAD  PLANS 


In  recommending  the  Study  3 plan  for  Dam  Site  204 » 9 and  a compromise 
plan  for  Dam  Site  217° 0,  we  have  chosen  two  substantially  different 
solutions o A look  at  table  27 , which  summarizes  the  original  invest- 
ment costs  of  all  the  plans , shows  that  three-fourths  of  the  total  cost 
in  Study  3 is  the  reconstruction  of  Highway  37°  On  the  other  hand  the 
recommended  plan  for  Dam  Site"  217 .0S  almost  three-fourths  of  the  total 
cost,,  is  for  other  roads , In  both  cases,  of  course , the  reservoir  bridge 
is  a big  item0  The  reason  these  solutions  differ  is  that  the  upper  dam 
site*  unlike  the  lower  one,  does  not  involve  the  Fisher  River  drainage 
and  does  not  have  to  contend  with  the  problems  a backwater  up  the  Fisher 
River  would  create. 

The  recommended  plan  for  the  lower  dam  site  is  built  around  State  Highway  37 ° 
In  addition  to  providing  a through  route  from  Libby  to  Eureka  this  highway, 
because  of  its  location  along  the  west  side  of  the  reservoir,  would  have 
considerable  recreational  traffic,,  It  would  also  be  a main  travel  route 
for  logging  trucks.  From  Libby  to  a point  near  Bristow  Creek  and  from 
the  bridge  to  Eureka  a 28-foot-wide  surface  is  planned  to  safely  accom- 
modate all  of  this  traffic.  The  rest  of  the  highway  is  planned  for 
24-foot  width  because  the  heavy  logging  operation  in  that  locality  would 
occur  during  the  winter  when  other  travel  is  at  a minimum. 

The  road  from  US  Highway  2 to  the  southern  tip  of  the  reservoir  at  Wolf 
Creek  would  also  be  a principal  artery,  A large  volume  of  timber  would 
be  moved  over  this  route,  both  summer  and  winter,  A ranger  station 
'would  be  located  at  Wolf  Creek,  Thus,  to  accommodate  logging,  adminis- 
trative, and  public  travel  a 24-foot  road  is  recommended.  The  other  roads 
in  the  Study  3 plan  would  be  12  and  16  feet  wide. 


The  compromise  plan 
37  across  the  dam  and  up  Five  Mile  Creek  to  Stryker, 


r dam  site  would  route  Highway 
From  the  dam  to 


it  would  have  a 28-foot  surface  to  aceom- 

, and  public  travel. 


■9 

administrative „ recreational 


the  mouth  of  Five  Mile  Creek 
modate  heavy  logging, 

From  the  mouth  of  Five  Mile  Creek  to  its  junction  with  US  Highway  93 
at  Stryker,  it  would  be  24  feet  wide,  A 12-foot  road  with  turnouts 
would  be  built  along  the  east  side  of  the  reservoir  from  the  mouth  of 
Five  Mile  Creek  to  the  reservoir  bridge,  and  a 16-foot  road  from  the 
reservoir  bridge  to  Eureka,  Public  traffic  over  the  12-foot  section 
would  be  light  and  the  logging  trucks  would  travel  only  short  distances 
on  it  to  the  log  dumps  along  the  reservoir.  The  total  traffic  load  from 
the  bridge  to  Eureka  likewise  would  not  be  heavy. 


A road  is  recommended  along  the  westside  of  the  reservoir.  Though  not  a 
state  highway  it  would  still  be  a key  transportation  link.  Since  the 
new  ranger  stations  would  be  at  Libby  and  Eureka,  there  would  be  much 
administrative  travel  over  thi*s  road.  Recreationists  would  use  it 
and  there  would  be  considerable  logging  traffic.  From  Libby  to  Bristow 
Creek,  a 24-foot  surface  would  be  necessary,  A 16-foot  road  with  turn- 
outs is  planned  from  Bristow  Creek  to  the  west  end  of  the  reservoir 
bridge  and  beyond  it  7°  5 miles  up  the  west  side  of  the  reservoir.  The 
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principal  logging  traffic  on  this  section  would  be  in  the  winter,  and 
therefore  would  not  conflict  materially  with  recreational  traffic , 

In  Study  3,  $2,752,000  is  deducted  from  the  construction  cost,  and  in 
the  compromise  plan  #2,631,000  is  deducted,,  (The  difference  between 
the  two  figures  is  explained  later,)  The  deduction  in  each  case  is  the 
estimated  cost  of  completing  and  perfecting  the  mainline  transportation 
system  if  there  were  no  dam,,  These  costs  which  would  be  incurred  anyway 
cannot  fairly  be  charged  to  the  dam  project.  However,  building  the 
dam  precipitates  the  problem  of  financing  these  costs.  If  no  dam  were 
built  the  existing  roads  would  be  extended  and  improved  over  a period 
of  years  without  any  difficulty.  With  a major  road  reconstruction 
project  by  the  Corps  of  Engineers  it  would  undoubtedly  be  necessary  to 
spend  the  $2,752,000  (or$2, 631,000)  to  complete  these  roads  to  their 
ultimate  standard  in  a shorter  period  than  would  otherwise  be  the  case. 
Inasmuch  as  the  larger  percentage  of  the  area  in  this  locality  is 
national  forest,  part  of  the  reconstruction  cost  not  chargeable  to  the 
dam  would  still  have  to  be  paid  by  the  federal  government.  Therefore, 
it  would  appear  good  business  to  appropriate  the  federal  share  of  the 
$2,752,000  at  the  same  time  the  money  for  the  dam  and  the  facilities 
chargeable  to  the  dam  is  appropriated. 

Maintenance  of  a bridge  across  the  reservoir  is  another  problem.  In  the 
recommended  plan  for  Dam  Site  204,9,  it  would  be  on  State  Highway  37«  In 
the  plan  for  Dam  Site  217 o0,  it  would  be  on  the  national  forest  road 
system.  An  annual  maintenance  bill  of  $21,000  for  this  bridge  would  be 
a burden  on  either  the  State  Highway  Department  or  the  Forest  Service, 

We  recommend  that  like  the  load-out  crane  at  the  lower  end  of  the 
reservoir  and  the  roadway  across  the  dam,  this  bridge  be  considered 
a facility  of  the  dam  and  maintained  by  the  agency  operating  the  dam. 


C 
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Table  27 „ Cost  of  restoring  facilities  r-elated  to  forestry  and  forest  development  in  Zone  of  Influence 
of  Libby  dam.  Including  only  facilities  which  should  be  charged  to  dam  building  project 
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APPENDIX  Ao  BACKGROUND  OF  THE  LIBBY  DAM  PROJECT 


On  May  17,  1950  the  Congress,,  under  the  Rivers  and  Harbors  Act.,  authorized 
construction  of  the  Libby  dam  as  a Corps  of  Engineers  project . Long  before 
this  time 5,  the  authorization  had  been  anticipated „ The  Regional  Forester , 
U.S. Forest  Service,  Region  ls  Missoula,  Montana,  received  notice  on  March 
24,  1947  that  a public  hearing  would  be  held  at  Libby,  Montana  on  April  17. 
The  hearing  was  held  on  that  date 5 a second  hearing  was  held  at  Libby  on 
July  7,  19485  and  a third  at  Bonners  Ferry,  Idaho  on  July  27,  1948.  Pro- 
ceedings of  these  hearings  are  of  recordo 

The  Regional  Forester*,  on  May  24,  1949,  addressed  a letter  to  Colonel 
Hewitt,  Chief,  Corps  of  Engineers,  Seattle,  regarding  the  problems  arising 
from  the  dam  installation  as  they  would  affect  national  forest  administra- 
tion and  resources o He  submitted  a preliminary  estimate  indicating  roughly 
the  job  of  restoration  of  services  that  would  result  by  reason  of  dis- 
arrangement of  present  facilities  through  creation  of  the  lake  behind  the 
proposed  Libby  dam.  On  June  7,  Colonel  Hewitt  replied,  stating  the 
Region’s  preliminary  report  would  be  useful  in  the  planning  work  of  the 
Corps  and  the  Forest  Service  when  the  project  was  authorized. 

The  Secretary  of  Agriculture  addressed  a letter  dated  June  23,  1949  to 
General  Pick,  Chief,  Army  Engineer  Corps,  Washington,  D.  C.  He  cited  the 
report  "Columbia  River  and  Tributaries,"  by  the  Corps  and  recommended 
that  legislative  authorization  be  sought  for  restoring  the  service  facili- 
ties required  for  administering  and  managing  the  national  forest.  General 
Pick  replied  to  the  Secretary  on  June  28,  1949.  He  agreed  with  the 
Secretary’s  letter  and  promised  to  testify  to  the  need  for  such  action. 

Colonel  Itschner,  Corps  Chief,  Seattle,  addressed  a letter  to  the  Regional 
Forester  on  February  17,  1950,  requesting  a meeting  at  Missoula  to  discuss 
the  restoration  program  set  forth  in  the  Regional  Forester's  letter  of  May 
24,  1949,  to  Colonel  Hewitt,  The  meeting  was  held  March  21  and  22,  1950. 

Mr.  Culbertson  of  the  Corps  staff,  Seattle,  was  detailed  to  Missoula  and 
Libby  during  January  1951 » His  job  was  to  discuss  the  problems,  to  go 
over  them  on  the  ground,  and  to  acquire  preliminary  facts  relative  to 
impact  of  the  dam  construction  upon  the  Kootenai  National  Forest.  This 
work  was  preparatory  to  arranging  a working  agreement  wherein  the  actual 
planning  work  might  be  done  by  the  Forest  Service  under  a cooperative 
agreement  financed  by  the  Corps. 

These  preliminaries  bore  fruit  in  January  1952  when  the  Libby  dam  study 
reported  on  here  was  begun.  The  project,  in  the  main,  has  been  financed 
by  the  Corps  of  Engineers  from  its  planning  funds.  However,  the  engineer- 
ing, logging,  and  economic  analyses  have  been  made  by  the  Forest  Service. 
The  conclusions  presented  here  represent  the  Forest  Service's  opinion  of 
the  action  justified  in  minimizing  the  impact  of  a large  dam  which  might 
be  constructed  near  either  River  Mile  204.9  or  River  Mile  217.0 

Ernest  Grambo,  staff  assistant  on  the  Kootenai  National  Forest,  was 
assigned  the  job  of  starting  the  planning  study.  He  was  assisted  by 
several  men  of  the  Kootenai  National  Forest  staff  and  arranged  with  the 
J„  Neils  Lumber  Company  to  get  necessary  information  on  its  timberland 
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holdings  within  the  area  to  be  affected  by  dam  construction.,  The  work 
supervised  by  Granbo  consisted  of  compiling  statistical  information, 
timber  estimates,  and  maps  which  were  of  material  value  to  the  study. 

On  April  22 , 1952,  C0  S„  Webb  was  assigned  to  the  Libby  dam  study  as 
project  leader.  In  the  subsequent  work  he  has  been  assisted  by  Ward  W„ 
Gano,  civil  engineer 5 Paul  H„  Logan,  logging  engineer;  and  S,  Blair 
Hutchison,  forest  economist.  In  addition  to  supervising  the  project, 
Webb  has  analyzed  national  forest  administration  costs.  Details  of  his 
analyses  are  contained  Appendices  E and  H, 

Gano  has  been  largely  responsible  for  the  transportation  planning  phases 
of  the  project.  The  details  of  his  findings  are  reported  in  Appendices 
C and  F,  As  logging  engineer,  Logan  has  been  responsible  for  determin- 
ing prospective  wood-procurement  costs  under  each  of  the  transportation 
plans.  These  estimates  are  documented  in  Appendices  D and  G,  The  eco- 
nomics phases  of  the  analyses  have  been  handled  by  Hutchison,  who  has 
also  collaborated  with  Webb  in  preparation  of  the  body  of  this  report, 

A number  of  other  individuals  have  assisted  in  the  Libby  dam  study. 
Engineers  Clement  W,  West  and  Hollis  G,  Stritch  were  employed  3 weeks 
making  reconnaissance  and  cost  estimates  of  road  construction.  Engineer 
Kenneth  B,  Yeager  was  employed  2\  months  on  the  reconnaissance  of  road 
routes  and  cost  estimates  thereof.  Members  of  the  regional  forester’s 
staff  (Victor  T,  Lint ha cum,  Fred  W,  Johnson,  and  William  B,  Apgar)  each 
assisted  a few  days  without  cost  to  the  project  in  studies  of  recreation, 
wildlife,  and  communication  plans.  The  Northern  Rocky  Mountain  Forest 
and  Range  Experiment  Station  assigned  men  to  establish  timber  growth  and 
volume  study  plots,  Paul  D,  Kemp  was  assigned  by  the  Station,  without 
cost  to  the  project,  to  prepare  the  '“allowable  annual  cut”  figures  for 
the  Libby  and  Troy  Working  Circles  and  the  Zone  of  Influence,  John 
Emerson  of  the  Bitterroot  National  Forest  served  2 weeks  on  the  project, 
preparing  a type  map  of  the  Zone  of  Influence  and  determining  the  "allow- 
able annual  cut”  from  the  areas  previously  designated  as  winter  logging 
chances , 

The  J,  Neils  Lumber  Company  of  Libby  has  supplied  a great  deal  of  in- 
formation on  logging  costs  and  costs  of  truck  and  rail  transportation. 

The  following  concerns  were  consulted  with  regard  to  problems,  equipment, 
and  costs  of  using  the  reservoir  for  log  transportation? 

Berger  Engineering  Company,  Seattle,  Washington 
Columbia  Lumber  Company,  Roosevelt  Lake,  Washington 
Crown-Zellerback  Corporation,  Portland,  Oregon 
Harbor  Plywood  Company,  Chelatchie  Prairie,  Washington 
Lafferty  Transportation  Company,  Coeur  d’Alene  Lake,  Idaho,  and 
Roosevelt  Lake,  Washington 
Lincoln  Lumber  Company,  Roosevelt  Lake,  Washington 
Po inter-Willamette  Company,  Seattle,  Washington 
Poison  Lumber  Company,  Poison,  Montana 
W„  H,  Rambo  Engineering  Company,  Portland,  Oregon 
Rayonier,  Inc,,  Hoquiam,  Washington 
Valsetz  Lumber  Company,  Valsetz,  Oregon 
Wyssen  Skyline  Crane  Company,  Switzerland 

Russell  Stevenson  of  the  Bureau  of  Public  Roads  assisted  in  determining 
the  type  of  bridge  which  would  be  required  across  the  reservoir  and  es- 
timating the  cost  of  constructing  it. 
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Areas  within  flowage  of  Dam  Site  204o9— 

Tables  28  to  30™/,  inclusive,  and  figure  20  are  based  on  the  following 
assumptions:  dam  location,  River  Mile  204o9;  maximum  elevation  of  reser- 

voir, 2459  feet0  The  map  in  figure  20  shows  the  location  of  the  flowage0 


Table  28,  Area  within  flowage  by  class 

of  land  and 

ownership. 

Dam  Site  204 » 9 

Public 

Private 

Total 

- - - - - 

- Acres  - ~ 

- - - 

Water  and  river  channel 

4,252 

- 

4,252 

Tillable  land 

- 

2,053 

2,053 

Grazing  and  wasteland 

284 

15,617 

15,901 

Timberland 

8,549 

6,927 

15,476 

Townsites 

- 

220 

220 

Total 

13,085 

24,817 

37,902 

Table  29o  Ownership  of  private  timberland. 

grazing,  and  wasteland  in 

flowage.  Dam  Site  204 ,9 

Grazing  and 

Timber- 

wasteland 

land 

- - - Acres 

- - ~ 

Jo  Neils  Lumber  Company 

223 

3,900 

Northern  Pacific  Railway 

98 

526 

Other 

15,296 

2,501 

Total 

115,617 

6,92? 

Table  30 0 Ownership  of  timber  in  flowage. 

Dam  Site  204 o 9 

Thousand 

bdofto 

Jo  Neils  Lumber  Company 

19,500 

Northern  Pacific  Railway 

1,578 

Other  private 

5,002 

State 

2,547 

Federal 

46,200 

Total 

74,82? 

9/Determined  by  planimetering  Army  topographic  maps0 
10/The  terms  ''grazing  and  wasteland'8  and  "timberland"  as  used  in  tables 
28,  29,  31,  and  32  are  based  on  the  county  assessor’s  classifications,. 
As  other  tables  indicate,  the  majority  of  this  area  is  "forest"  by 
Forest  Survey  definition. 
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Areas  within  flowage  of  Dam  Site  217o0 


Tables  31  to  33~™~  9 inclusive,  and  figure  21  are  based  on  the  following 
assumptions”  dam  location,  River  Mile  217*0:;  maximum  elevation  of  reser- 
voir, 2459  feet*  The  map  in  figure  21  shows  the  location  of  the  flowage* 


Table  '31 « * Area  within  flowage  by  class 

of  land  and  ownership. 

Dam  Site  217*0 

Public 

Private 

Total 

- - - 

- - Acres  - - 

- - - 

Water  and  river  channel 

3,427 

- 

3,427 

Tillable  land 

- 

1,753 

1,753 

Grazing  and  wasteland 

183 

14,518 

14,701 

Timberland 

7,495 

2 , 642 

10,137 

Town sites 

- 

220 

220 

Total 

11,105 

19,133 

30,238 

Table  32*  Ownership  of  private  timberland,  grazing,  and  wasteland  in 
proposed  flowage „ Dam  Site  217*0 


Grazing  and  Timber- 

wasteland  land 

- - - Acres  - - - 

Jo  Neils  Lumber  Company  223  1,380 

Other  14,295  1,262 

Total  14, 518  2,642 


Table  33*  Ownership  of  timber 

in  flowage,  Dam  Site  217*0 

Thousand 

bd*fto 

J*  Neils  Lumber  Company 

6,900 

Northern  Pacific  Railway 

1,578 

Other  private 

4 , 214 

State 

2,200 

Federal 

40,554 

Total 

55,446 

n_/T'he"  terms  '‘grazing  and  wasteland"  and  "timberland"  as  used  in 
tables  28,  29,  31,  and  32  are  based  on  the' county  assessor's 
classifications o As  other  tables  indicate,  the  majority  of 
this  area  is  "forest"  by  Forest  Survey  definition* 
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Detailed  timber  resource  statistics.  Zone  of  Influence  and  Libby-Troy 
Working  Circle 


The  timber  resource  data  in  this  report  came  from  two  sources?  J.  Neils 
Lumber  Company  and  Forest  Survey  statistics,,  Paul  D.  Kemp  of  the  Forest- 
Survey  staff  at  th^  Northern  Rocky  Mountain  Forest  and  Range  Experiment 
Station  made  the  calculations  of  allowable  annual  cut„  Current  estimates 
of  both  timber  volume  and  allowable  cut  are  considerably  higher  than  those 
used  in  local  timber  management  plans  in  years  past0  This  is  partly  due 
to  the  fact  that  the  present  inventory  of  the  timber  resource  is  more 
complete  and  partly  because  improved  economic  conditions  and  improved 
equipment  of  recent  years  have  made  timber  loggable  which  was  formerly 
considered  inaccessible  or  of  too  low  quality  to  be  merchantable,, 

The  Zone  of  Influence  includes  a total  of  808,139  acres  of  land  area 
(before  deduction  for  flowage),  of  which  99  percent,  or  797,009  acres, 
is  forest  land.  Figures  22  to  27,  inclusive,  and  tables  34  to  37, 
inclusive,  show  the  general  character  of  the  forest  and  classify  the 
area  and  volume  by  ownership,  species,  stand-size  class,  and  type  of 
use.  Tables  38  and  39  present  the  allowable  cut  estimates . 

Winter  logging  areas 

The  areas  suitable  for  logging  in  the  winter  in  the  Libby-Troy  Working 
Circle  were  determined  by  C.  So  Webb,  project  leader  for  the  Libby  dam 
study  and  Ernest  Grambo,  staff  officer  in  charge  of  timber  management 
and  sales  on  the  Kootenai  National  Forest „ Both  men  are  intimately 
familiar  with  the  working  circle  and  its  logging  problems. 

In  selecting  these  areas  and  outlining  them  on  a map,  two  factors  were 
taken  into  accounts  depth  of  snow  and  topography.  More  snow  can  be 
tolerated  on  level  ground  than  on  steeper  and  rougher  areas.  Figure  28 
shows  the  location  of  winter  logging  areas  in  the  Libby-Troy  Working 
Circle „ Figure  29  shows  how  much  of  the  present  sawtimber  volume  in 
each  logging  unit  in  the  Zone  of  Influence  is  winter  and  summer  logging. 
Table  40  shows  the  present  sawtimber  volume  on  winter  logging  areas 
and  summer  logging  areas  in  the  Zone  of  Influence  and  the  entire  Libby- 
Troy  Working  Circle. 

Table  41  presents  estimates  of  the  annual  allowable  winter  cut  of  saw- 
timber and  cordwood  for  each  logging  unit  group,  the  Zone  of  Influence, 
and  the  entire  Libby-Troy  Working  Circle.  Separate  figures  are  presented 
for  the  upper  and  lower  dam  sites  because  of  the  different  flowage  de- 
ductions. 

Table  42  compares  the  maximum  available  winter  logging  allowable  cut 
with  the  winter  allowable  cut  which  would  actually  be  recovered  during 
the  winter  months  in  Study  1.  The  full  amounts  would  be  recovered  in 
Studies  2,  3,  4,  and  5« 

Table  43  presents  the  summer,  winter,  and  total  allowable  cut-  by 
individual  logging  units. 
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Sawlogs  in  deck  and  pond,  Libby 


Spruce  logs  from  Big  Creek 
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Table  34 « Forest  area  within  Zone  of  Influence  by  stand-size  class 


Sub zone 

; Commercial 

; „ s Pole  and; 

Saw-  ,,  . 

s timber  “seealinS” 

b-LiUL/CX  * 

; i sapling  s 

forest 

Defor- 

ested 

; Total  ; 

Non- 

commer- 

cial 

forest 

: Total 
s forest 

1/ 

Kootenai  Rivers- 

_____  _ 

■ - Acr 

es  “ - - 

_ _ _ 

_ _ „ 

138,699 

293,253 

1,196 

433,148 

7,094 

440,242 

Fisher  River^/ 

193,818 

164,155 

5,888 

363,861 

4,036 

367,897 

Total  before 

deduction 

332,517 

457,408 

7,084 

797,009 

11,130 

808,139 

Dam  Site  204 o 9 

Flowage  deduction 

15,476 

15,200 

701 

31,377 

- 

31,377 

Net  area 

317,041 

442,208 

6,383 

765,632 

11,130 

776,762 

Dam  Site  217o0 

Flowage  deauction 

10,137 

14,000 

701 

24,838 

- 

24,838 

Net  area 

322,380 

443,408 

6,383 

772,171 

11,130 

783,301 

l/loggi^  1?9, 

2/Logging  units  139-144,  149-158,  160-174 » 


Table  35,  Forest  area  within  Zone  of  Influence  by  ownership 


Subzone  “ 

National  ; 
forest  ; 

State  and  private 

° Total 

. . 1 / 

Kootenai  Riverp 

Fisher  River 

■ - - Acre(s  - - - - 

- - - - - 

392,892 

47,350 

440,242 

176,301 

1.91,596 

367,897 

Total  before  deduction 

569,193 

238,946 

808,139 

Dam  Site  204 0 9 

Flowage  deduction 

7,871 

23,506 

31,377 

Net  area 

561,322 

215,440 

776,762 

Dam  Site  217,0 

Flowage  deduction 

6,829 

18,009 

24,838 

Net  area 

562,364 

220,937 

783,301 

1/Logging  units  80-82,  84-113,  179 » 
2/Logging  units  139-144,  149-158,  160-174.. 
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Table  36 o Commercial  forest  area  within  Zone  of  Influence 
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Table  37«  Volume  of  sawtimber  in  Zone  of  Influence  (before  deduction  for 
flowage) 


Sub zone 

: National 

; forest 

: Other 

; owners 

Total 

- - - - Thousand  board  feet 

- - - - - 

Kootenai  River 

2,365,271 

74,726 

2,439,997 

Fisher  River 

795,533 

1,889,146 

2,684,679 

Total 

3,160,804 

1,963,872 

5,124,676 

Table  380 


Allowable  annual  cut  of  sawtimber  in  Zone  of  Influence  and 
Libby-Troy  Working~Gircle  ( after deduction  for  flowage) 


Logging  unit  group 

; Dam  Site 

; 204,9 

; Dam  Site 

: 217,0 

- Thousand 

board  feet  - - - - — 

Kootenai  River 

Libby 

4,298 

4,498 

Warland 

9,941 

9,941 

Stonehill 

5,602 

5,602 

Rexford 

8,898 

8,898 

Libby-Big  Creek 

4,205 

4,205 

Total 

32,944 

33,144 

Fisher  River 

Lower  Fisher  River 

2,640 

2,913 

Mid-Fisher  River 

4,243 

4,243 

Wolf  Creek 

9,869 

9,869 

Upper  Fisher  River 

10,778 

10,778 

Total 

27,530 

27,803 

Total  Zone  of  Influence 

60,474 

60,947 

Balance  Libby  Working  Circle 

20,884 

<^0, 884 

Total  Libby  Working  Circle 

81,358 

81,831 

Total  Troy  Working  Circle 

52,650 

32,650 

Total  Libby-Troy  Working  Circle 

134,008 

134,481 

4 


■64 


Table  39 „ Allowable  cut  of  cordwood  material  in  Zone  of  Influence  and 
Libby-Troy  Working  Circle  (after  deduction  for  flowage) 
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Table  40.  Volume  of  sawtimber  on  winter  and  summer  logging  areas,  Libby- 
Troy  Working  Circle  (before  deduction  for  flowageT" 


; Lodging  areas 

i Winter  : Summer  ; Total 


Kootenai  River  subzone 
Fisher  River  subzone 

Total  Zone  of  Influence 

Outside  Zone  of  Influence 
Libby  Working  Circle 
Troy  Working  Circle 

Total  Libby-Troy  Working  Circle 


Thousand  board  feet  - - - - 


455,628 

1,984,369 

2,439,997 

670,843 

2,013,836 

2,684,679 

1,126,471 

3,998,205 

5,124,676 

182,982 

531,249 

714,231 

52,368 

1,646,551 

1,698,919 

1,361,821 

6,176,005 

7,537,826 

Table  41.  Annual  winter  allowable  cut  (after  deduction  for  flowage) 


Logging  unit  group 

s Dam  Sites 

: Sawtimber 

204.9  and  217.0 
; Thinnings,  tops, 
s cull,  and 

; under story 

Thousand 
bd,ft o 

Cords 

Kootenai  River 

Libby 

511 

712 

War land 

3,510 

5,311 

Stonehill 

- 

- 

Rexford 

4,309 

5,600 

Libby-Big  Creek 

— 

- 

Total 

8,330 

11,623 

Fisher  River 

Lower  Fisher 

959 

1,086 

Mid-Fisher 

1,115 

1,201 

Wolf  Creek 

2,032 

2,472 

Upper  Fisher 

1,794 

1,742 

Total 

5,900 

6,501 

Total  Zone  of  Influence 

14,230 

18,124 

Balance  Libby  Working  Circle 

5,201 

3,430 

Total  Libby  Working  Circle 

19,431 

21,554 

Total  Troy  Working  Circle 

J*9Q9 

^055 

Total  Libby -Troy  Working  Circle 

21,340 

26,609 

* 


Table  42 „ Annual  winter  allowable  cut  recovered  in  Study  1 compared 
with  maximum  available  (after  deduction  for  flowage) 


: Sawtimber 

: Other 

timber 

Logging  unit  group 

: Maximum 
: available 

: Recovered 
:in  Study  1 

: Maximum 
: available 

: Recovered 
:in  Study  1 

Thousand 

board  feet 

- - - Cords  - - - 

Kootenai  River 

Libby 

511 

- 

712 

- 

Warland 

3,510 

- 

5,311 

_ 

Stonehili 

- 

- 

- 

- 

Rexford 

4,309 

- 

5,600 

- 

Libby-Big  Creek 

- 

- 

- 

- 

Total 

8,330 

- 

11,623 

- 

Fisher  River 

Lower  Fisher 

959 

- 

1,086 

- 

Mid-Fisher 

1,115 

1,115 

1,201 

1,201 

Wolf  Creek 

2,032 

2,032 

2,472 

2,472 

Upper  Fisher 

1,794 

1,794 

1*742 

1*742 

Total 

5,900 

4,941 

6,501 

5,415 

Total  Zone  of  Influence 

14,230 

4,941 

18,124 

5,415 

-67“ 


Table  43 . 


Allowable  annual  cut  within  Zone  of  Influence  by  logging  units  and  summer  and  winter  logging 

(flowage  deducted  ji' 


Total 

summer  and  winter  cutting 

Summer  cutting 

Winter  cutting 

Cordwood 

Cordwood 

Cordwood 

Logging 

Tops,  cull, 

:Tops,  cull. 

Tops,  cull. 

• 

unit 

Sawlogs : 

and 

Sawlogs 

: and 

Sawlogs 

Thinnings. 

and 

0 

rhinnings 

understory 

. Total 

.Thinnings 

tunderstory 

. Total 

understory 

. Total 

trees 

: trees 

trees 

: 

Thou  sand 

Thousand 

Thousand 

bd.ft. 

bd.ft. 



- -Cords-  - 



bd.ft. 

- 

-Cords-  - 

— 

368 

Libby  group 

80 

212 

228 

140 

212 

228 

140 

368 

- 

- 

- 

- 

81 

676 

612 

447 

1,059 

676 

612 

447 

1,059 

- 

- 

- 

- 

82 

353 

301 

233 

534 

353 

301 

233 

534 

- 

- 

- 

- 

84 

561 

547 

370 

917 

561 

547 

370 

917 

- 

- 

- 

■» 

113 

1,735 

1,662 

1,073 

2,735 

1,224 

1,222 

801 

2,023 

511 

440 

272 

712 

179 

761 

634 

502 

1,136 

761 

634 

502 

1.136 

- 

- 

- 

- 

Total 

4,298 

3,984 

2,765 

6,749 

3,787 

3,544 

2,493 

6,037 

5n 

440 

. 272 

712 

85 

171 

209 

113 

322 

171 

Warland  group 
265  109 

312 

6 

4 

10 

86 

843 

904 

557 

1,461 

354 

380 

234 

614 

489 

524 

323 

847 

87 

913 

964 

603 

1,567 

479 

506 

317 

823 

434 

458 

286 

744- 

88 

1,355 

1,332 

895 

2,227 

744 

686 

491 

1,177 

611 

646 

404 

1,050 

89 

438 

469 

290 

759 

438 

469 

290 

759 

- 

- 

- 

- 

108 

1,254 

1,146 

828 

1,974 

1,U3 

1,105 

801 

1,906 

141 

41 

27 

68 

109 

1,435 

1,238 

948 

2,186 

1,202 

1,114 

860 

1,974 

233 

124 

88 

212 

110 

606 

568 

400 

968 

195 

276 

194 

470 

411 

292 

206 

498 

111 

1,859 

2,053 

1,055 

3,108 

1,164 

1,332 

662 

1,994 

695 

721 

393 

1,114 

112 

1.067 

1.277 

705 

1.982 

571 

771 

443 

1,214 

496 

506 

262 

768 

Total 

9,941 

10,160 

6,394 

16,554 

6,431 

6,842 

4,401 

11,243 

3,510 

3,318 

1,193 

5,311 

Stonehill  group 

90 

566 

515 

374 

889 

566 

515 

374 

889 

- 

- 

- 

- 

91 

621 

723 

410 

1,133 

621 

723 

410 

1,133 

- 

- 

- 

- 

94 

700 

787 

463 

1,250 

700 

787 

463 

1,250 

- 

- 

- 

97 

716 

534 

473 

1,007 

716 

534 

473 

1,007 

- 

- 

- 

98 

453 

606 

202 

808 

453 

606 

202 

808 

- 

- 

- 

- 

106 

1,641 

1,076 

1,084 

2,160 

1,641 

1,076 

1,084 

2,160 

- 

- 

- 

- 

107 

905 

1,119 

598 

1,717 

905 

1,119 

598 

1.717 

- 

- 

- 

Total 

5,602 

5,360 

3,604 

8,964 

5,602 

5,360 

3,604 

8,964 

- 

- 

- 

- 

99 

973 

252 

643 

895 

973 

Rexford  group 
255  643 

895 

. 

100 

1,143 

792 

755 

1,547 

669 

477 

455 

932 

474 

315 

300 

615 

101 

719 

556 

475 

1,031 

387 

299 

256 

555 

332 

257 

219 

476 

102 

1,523 

1,334 

1,006 

2,340 

769 

608 

511 

1,119 

754 

726 

495 

1,221 

103 

1,599 

1,307 

902 

2,209 

659 

456 

435 

891 

940 

851 

467 

1,318 

104 

1,346 

727 

889 

1,616 

207 

112 

137 

249 

1,139 

615 

752 

1,367 

105 

1.595 

388 

1.054 

1.442 

925 

228 

611 

839 

670 

160 

443 

603 

Total 

8,898 

5,356 

5,724 

11,080 

4,589 

2,432 

3,048 

5,480 

4,309 

2,924 

2,676 

5,600 

Libby-Big 

Creek  group 

92 

1,922 

2,056 

1,201 

3,257 

1,922 

2,056 

1,201 

3,257 

- 

- 

93 

541 

419 

357 

776 

541 

419 

357 

776 

- 

- 

- 

- 

95 

805 

450 

532 

982 

805 

450 

532 

982 

- 

- 

- 

- 

96 

937 

730 

619 

1,349 

937 

730 

619 

1,349 

- 

- 

- 

- 

Total 

4,205 

3,655 

2,709 

6,364 

4,205 

3,655 

2,709 

6,364 

- 

- 

- 

- 

Total  Kootenai 

11,623 

River  group 

32,944 

28,515 

21,196 

49,711 

24,614 

21,833 

16,255 

38,088 

8,330 

6,682 

4,941 
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Table  43.  Allowable  annual  cut  within  Zone  of  Influence  by  losing  units  and  summer  and  winter  logging  (Cont.) 

(flowage  deducted)!/  ” 


Total 

summer  and  winter  Cutting 

Summer 

cutting 

Winter  cutting 

Cordwood 

Cordwood 

Cordwood 

Logging 

unit 

Sawlogs:Thinnings 

Tops,  cull, 
and 

understory 

trees 

Total 

Sawlogs 

Thinnings 

Tops,  cull, 
and 

understory 

trees 

j Total 

Sawlogs 

Thinnings 

Tops,  cull, 
and 

understory 

trees 

| Total 

Thousand 

bd.ft. 

-Cords-  - 

Thousand 

bd.ft.  - - - - - 

-Cords 

_ m „ „ 

Thou sane 
bd.ft. 

— -Cords-  - 



151 

519 

341 

301 

642 

385 

Lower  Fisher  group 

54T^ STf 

459 

134 

95 

88 

183 

152 

519 

247 

341 

588 

429 

199 

281 

480 

90 

48 

60 

108 

153 

345 

209 

227 

436 

283 

167 

186 

353 

62 

42 

41 

83 

154 

625 

100 

413 

513 

390 

52 

256 

308 

235 

43 

157 

205 

155 

632 

443 

418 

861 

194 

174 

180 

354 

438 

269 

238 

507 

Total 

2,640 

1,340 

1,700 

3,040 

1,681 

838 

1,116 

1,954 

959 

502 

584 

1,086 

149 

708 

429 

468 

897 

595 

Mid-Fisher  group 

3'6T  395 

754 

113 

68 

75 

143 

156 

637 

218 

421 

639 

401 

137 

265 

402 

236 

81 

156 

237 

157 

284 

91 

187 

278 

217 

70 

143 

213 

67 

21 

44 

65 

158 

375 

98 

248 

346 

226 

59 

150 

209 

149 

39 

98 

137 

160 

875 

411 

578 

989 

671 

315 

443 

758 

204 

96 

135 

231 

161 

317 

121 

209 

330 

247 

94 

163 

257 

70 

27 

46 

73 

162 

436 

275 

218 

493 

282 

178 

116 

294 

154 

97 

102 

199 

163 

611 

177 

404 

581 

489 

142 

323 

465 

122 

35 

81 

116 

Total 

4,243 

1,820 

2,733 

4,553 

3,128 

1,356 

1,996 

3,352 

1,115 

464 

737 

1,201 

174 

952 

809 

629 

1,438 

850 

Upper  Fisher  group 
725  5^2 

1,284 

102 

87 

67 

154 

164 

144 

18 

95 

113 

30 

4 

20 

24 

114 

14 

75 

89 

165 

692 

109 

457 

566 

316 

50 

209 

259 

376 

59 

248 

307 

166 

680 

60 

449 

509 

272 

24 

180 

204 

408 

36 

269 

305 

167 

594 

694 

392 

1,086 

475 

555 

314 

869 

119 

139 

78 

217 

168 

1,580 

1,613 

1,044 

2,657 

1,569 

1,602 

1,037 

2,639 

11 

11 

7 

18 

169 

1,951 

2,155 

1,113 

3,268 

1,951 

2,155 

1,113 

3,268 

- 

- 

- 

- 

170 

494 

250 

326 

576 

471 

238 

311 

549 

23 

12 

15 

27 

171 

1,588 

1,354 

1,049 

2,403 

1,588 

1,354 

1,049 

2,403 

- 

- 

- 

- 

172 

1,468 

646 

970 

1,616 

1,031 

453 

681 

1,134 

437 

193 

289 

482 

173 

635 

31 

419 

450 

431 

22 

285 

307 

204 

9 

134 

143 

Total 

10,778 

7,739 

6,943 

14,682 

8,984 

7,179 

5,761 

12,940 

1,794 

560 

1,182 

1,742 

139 

2,270 

2,015 

1,500 

3,515 

2,270 

Wolf  Creek  group 
2,015  1,500 

3,515 

140 

1,499 

1,197 

991 

2,188 

1,039 

830 

687 

1,517 

460 

367 

304 

671 

141 

512 

285 

338 

623 

436 

243 

288 

531 

76 

42 

50 

92 

142 

2,010 

684 

1,168 

1,852 

1,479 

503 

817 

1,320 

531 

181 

351 

532 

143 

633 

536 

418 

954 

327 

277 

216 

493 

306 

259 

202 

461 

144 

1,959 

1,019 

1,294 

2,313 

1,530 

796 

1,011 

1,807 

429 

223 

283 

506 

150 

986 

251 

651 

902 

756 

193 

499 

692 

230 

58 

152 

210 

Total 

9,869 

5,987 

6,360 

12,347 

7,837 

4,857 

5,018 

9,875 

2,032 

1,130 

1,342 

2,472 

Total  Fisher 

River  group 

27,530 

16,886 

17,736 

34,622 

21,630 

14,230 

13,891 

28,121 

5,900 

2,656 

3,845 

6,501 

Total  Zone  of 

Influence 

60,474 

45,401 

38,932 

84,333 

46,244 

36,063 

30, 146 

66,209 

14,230 

9,338 

8,786 

18,124 

1/Flowage  deduction  based  on  Dam  Site  554.9. 
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APPENDIX  Co  TRANSPORTATION  PLANS,  DAM  SITE  204,9 


So  far  as  the  restoration  of  facilities  is  concerned,  the  transportation 
planning  of  this  report  is  limited  to  the  Zone  of  Influence,  The  over- 
all objective  has  been  to  determine  what  needs  to  be  done  in  the  Zone  in 
the  way  of  replacing  facilities  inundated  or  invalidated  by  the  dam  at 
either  location.  An  answer  to  that  question  requires  first  of  all  the 
determination  of  the  services  that  would  be  rendered  by  all  existing  fa- 
cilities, In  the  case  of  transportation,  we  also  need  to  estimate  the 
probable  extensions  of  existing  facilities  which  would  occur  in  the  ab- 
sence of  a dam  and  the  services  they  would  render.  In  any  case,  the  sit- 
uation in  the  absence  of  a dam  is  a basing  point  against  which  to  make 
comparisons.  The  analysis  of  this  basing  point  is  called  n Study  0.11 

Study  0 transportation  system 

Study  09  insofar  as  it  relates  to  the  transportation  of  things  and  people 
is  based  on  the  present  transportation  system  as  it  would  ultimately  be 
developed  if  no  dam  were  built.  This  ultimate  system  has  been  projected 
in  the  all-purpose  transportation  plan  for  the  Kootenai  National  Forest, 
The  all-purpose  national  forest  transportation  plan,  to  quote  the  Forest 
Service  manual,  is  “the  product  of  a systematic  study  of  transportation 
requirements  and  the  determination  of  a system  of  forest  roads,  trails, 
and  landing  fields  that  will  most  economically  serve  all  forest  resources 
satisfy  protection  and  administration  requirements,  and  at  the  same  time 
fully  serve  public  travel  needs  which  are  not  met  by  other  transportation 
facilities," 


Few  national  forest  areas  in  the  United  States  are  served  as  well  by 
transportation  facilities  as  the  area  in  the  Libby  dam  Zone  of  Influence, 
Examination  of  figure  30,  map  of  the  Study  0 transportation  system,  shows 
these  principal  facilities? 

1,  Serving  the  Kootenai  River  Valley 

a0  The  transcontinental  Great  Northern  Railway  on  the  east  side 
of  the  river, 

b.  State  Highway  37  on  the  west  side  of  the  river,  connecting 
U,S,  Highways  2 and  93 , and  providing  for  public  travel 
between  Libby  and  Eureka, 

Co  Permanent  heavy-duty  log  haul  bridges  connecting  Highway  37 
and  the  railroad  at  Warland  and  Rexford,  and  a proposed 
additional  bridge  at  Stonehill,  serving  logging  sidings 
at  those  points, 

d.  Forest  development  roads  on  the  east  side  of  the  river  con- 
necting east-side  timber  areas  with  the  railroad  reload  sidings. 
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20  Serving  the  Fisher  River  and  Wolf  Creek- areas 

a.  Privately  owned  and  maintained  heavy-duty  log  haul  road  on 
the  forest  development  road  system  up  the  south  side  of  the 
Kootenai  River  and  the  west  side  of  Fisher  River  to  Wolf 
Creek o 

bo  Forest  development  road  on  the  east  side  of  Fisher  River 

connected  with  the  heavy-duty  haul  road  on  the  west  side  of 
Fisher  River  by  two  existing  and  one  proposed  log  haul 
bridges « 

These  facilities  are  the  backbone  of  the  Study  0 transportation  system 
and  provide  access  to  all  areas  within  the  Zone  of  Influence  through 
existing  or  proposed  branch  roads  up  side  drainages 0 Moreover,  they 
provide  accessibility  within  time  limits  compatible  with  efficient 
fire  controlo  The  extensive  road  system  shown  in  figure  30  has 
permitted  widespread  movement  of  manpower,  supplies,  and  heavy  fire 
fighting  equipment  with  minimum  restrictions  and  delays „ The  de- 
velopment of  this  road  system  had  much  to  do  with  curtailing  fire 
losses  in  the  last  quarter  century  from  the  high  level  of  the 
period  1910-192 5 . 

An  examination  of  the  Study  0 system  shows  it  is  ideal  to  the  extent 
of  providing  a year-round  means  of  log  haul  from  all  parts  of  the 
Zone  of  Influence  to  Libby— all  downhill  on  a watergrade*  This  is 
an  important  consideration  in  trucking,,  Furthermore,  the  road  system 
is  such  that  "‘off-highway1*  log  trucks  can  be  used  to  good  advantage 
without  conflicting  with  legal  load  limits  which  are  a necessary 
restriction  on  state  highways  and  most  county  roads „ Under  present 
conditions,  with  heavy-duty  bridges  financed  by  the  Forest  Service 
or  jointly  by  the  Forest  Service  and  Lincoln  County  at  Warland  and 
Rexford,  “off-highway”  trucks  can  be  used  to  a considerable  extent 
in  hauling  logs  to  the  railroad  reload  sidings  at  these  points  with- 
out more  than  crossing  State  Highway  37o  When  the  proposed  bridge 
at  Stonehill  is  constructed  "off-highway”  trucks  will  be  usable  in 
that  area  also  (figures  31  and  32 )„ 

The  Jo  Neils  Lumber  Company  heavy-duty  log  haul  road  from  Libby 
parallels  the  Great  Northern  railroad  up  the  south  side  of  the 
Kootenai  River  as  far  as  the  Fisher  River,  where  it  heads  up  the 
Fisher  River  and  Wolf  Creek  drainages » It  is  now  about  41  miles 
longo  It  is  being  extended  up  the  Fisher  River  beyond  Wolf  Creeko 
The  objective  is  to  eventually  connect  with  US  Highway  2C  Such  an 
extension  would  allow  economical  truck  haul  of  timber  using  “off- 
highway”  equipment  on  downhill  watergrade  from  all  the  Fisher  River 
and  Wolf  Creek  areasD  At  the  present  time,  long  distance  log 
transportation  from  this  latter  area  is  handicapped  by  the  neces- 
sary use  of  legal  highway  loads  for  the  haul  into  Libby  via 
US  Highway  20 
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Figure  31.  Heavy-duty  bridge  across  the  Kootenai  River  at  Warland. 


Figure  32.  Two  bridges  across  the  Kootenai  River  at  Rexford.  The 

nearer  one  is  a heavy-duty  bridge  built  for  hauling  logs. 

The  one  behind  it  is  the  highway  bridge  for  regular  traffic. 
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Figure  33  shows  the  steel  girder  and  creosoted  timber  bridge  crossing 
the  Fisher  River  near  the  mouth  of  Wolf  Creek  on  this  company  road. 

The  bridge  is  typical  of  the  type  of  the  heavy-duty  construction  of 
the  entire  road  which  adequately  carries  log  loads  of  12,000  board  feet, 
with  gross  weights  of  some  120,000  pounds,  at  speeds  of  40  miles  an 
hour.  Incidentally,  the  deck  of  this  bridge  would  be  seven  feet  under 
water  when  the  reservoir  is  filled. 

As  will  be  shown  in  later  transportation  cost  comparisons,  the  Great 
Northern  Railway  provides  the  outlet  for  wood  products  from  timber 
areas  in  the  upper  Kootenai  River  valley  at  costs  and  convenience  that 
cannot  be  equalled  by  any  other  method  of  transportation.  In  the 


Figure  33.  Private  logging  bridge  across  the  Fisher  River. 


past  10  years,  about  30  million  board  feet  or  some  3300  cars  of  logs 
have  been  shipped  annually  to  Libby  from  the  Warland  and  Rexford 
sidings.  Rail  transportation  permits  all-weather  operation,  lower 
capital  costs  than  an  equivalent  fleet  of  operator-owned  trucks, 
economy,  and  dependability.  These  advantages  are  of  particular 
importance  to  a lumbering  operation  which  is  handling  a consider- 
able portion  of  species  with  low-profit  margins. 
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State  Highway  37s  in  addition  to  being  the  most  economical  public  travel 
route  between  Libby  and  Eureka , provides  fast  access  for  fire  protection 
personnel  from  ranger  stations  at  Libby,  Warland,  and  Rexford0  It  also 
provides  excellent  access  for  the  management  of  timber  stands  (cruising, 
marking,  scaling,  transportation  of  woods  crews,  equipment,  etc0)„  Only 
short  sections  of  the  highway  have  so  far  been  heavily  used  for  hauling 
timber  products „ However,  as  cutting  moves  farther  from  Warland  and 
Rexford,  Highway  37  will  become  more  and  more  important  as  a route  from 
west-side  areas  to  the  Kootenai  River  bridges  connecting  with  the  rail- 
road sidings o Traffic  volumes  on  State  Highway  37  for  the  period  1946- 
1951 ? as  reported  by  the  Montana  District  Office  of  the  Bureau  of  Public 
Roads,  are  as  follows t 

Average  daily  (24-hour)  traffic  volume 
Ail  Commercial  Out-of-State  Montana 


Year 

cars  and  trucks 

cars  and  trucks 

passenger  cars 

passenger  cars 

1946 

75 

29 

6 

40 

1947 

66 

24 

5 

37 

1948 

81 

36 

6 

39 

1949 

81 

39 

8 

34 

1950 

91 

41 

6 

44 

1951 

103 

41 

11 

51 

Even  If  there  were  no  further  industrial  expansion  at  Libby  and  Eureka 
nor  Improvement  in  the  Canadian  highway  feeding  into  US  Highway  93,  it 
is  safe  to  say  that  the  traffic  counts  above  will  increase  at  least  50 
percent  in  the  next  20  years,, 

The  Study  0 transportation  system  includes  the  privately  maintained 
heavy-duty  access  road  up  Rainy  Creek  from  Highway  37  to  the  Zonolite 
mine  operationsD  Vermiculite  ore  is  trucked  down  this  road  to  storage 
bins  at  the  mouth  of  Rainy  Creek0  From  these  bins  the  material  is 
conveyed  across  the  Kootenai  River  to  a railroad  siding  and  loaded  into 
box  carSo  The  Libby  dam  at  River  Mile  204o9  would  inundate  these 
storage  and  loading  facilities,.  Their  restoration  is  a separate  problem 
not  considered  in  this  studye 

The  federally  owned  airplane  landing  field  at  Libby,  operated  and  main- 
tained by  the  Forest  Service,  is  an  important  part  of  the  Study  0 trans- 
portation system,,  There  Is  no  other  private  or  commercial  field  in  the 
areaQ  It  is  the  operating  base  for  routine  aerial  patrol  flying  during 
fire  season  and,  in  the  case  of  large  fires,  becomes  the  receiving  and 
dispatching  center  for  men,  equipment,  and  supplies „ Although  located 
outside  the  reservoir  area,  this  field  would  have  to  be  replaced  as 
its  site  probably  would  be  the  source  of  concrete  aggregate  for  the 
dam..  Furthermore,  the  dam  itself  would  obstruct  the  normal  flight 
approach  to  and  from  the  field. 


v 


In  anticipating  the  potential  development  of  the  area,  it  is  es- 
sential to  note  that  it  has  the  following  outside  links: 

lo  The  transcontinental  Great  Northern  Railway,, 

20  US  Highway  2,  which  affords  direct  connection  to  Spokane, 

Seattle,  and  the  other  major  population  areas  on  the  west 
coast  with  Montana’s  Glacier  National  Park,  and  other  points 
to  the  east. 

3o  US  Highway  93  s which  connects  Nevada  and  Idaho  in  the  south  with 
Calgary  and  the  Banff  National  Park  scenic  and  recreational 
areas  in  Canada 0 

Only  part  of  the  Study  0 system  is  now  in  existence „ Furthermore, 
figure  30  shows  that  some  of  the  road  though  in  existence  is  of  in- 
adequate standard,,  Table  44  shows  the  mileage  of  the  Study  0 
system  as  well  as  replacement  values,  cost  to  construct  or  complete, 
and  annual  maintenance  cost0  These  data  are  presented  in  greater 
detail  in  table  45  <> 

The  roads  In  table  44  are  divided  into  two  categories  (1)  mainline 
roads  which  would  be  inundated  or  affected  and  which  would  have  to 
be  replaced  one  way  or  another  and  (2)  all  other  roads  in  the  Zone 
of  Influence 0 The  138.5  miles  in  category  1 of  this  table  would 
be  flooded  and  have  to  be  replaced These  roads  have  a 1951 
replacement  value  of  -$33  598,0000  They  require  an  additional  in- 
vestment of  $2,752,000  to  bring  certain  sections  up  to  a satis- 
factory standard  and  to  construct  others  not  yet  built „ 

The  reconstruction  of  State  Highway  37  is  the  largest  single  item  of 
cost  in  the  completion  of  the  Study  0 transportation  system  to  a satis- 
factory standardo  Figure  30  shows  only  two  sections  of  this  highway 
are  presently  up  to  standardo  They  are  the  8,,3-mile  portion  starting 
immediately  north  of  Libby,  constructed  in  1950  with  a 28-foot  oil  mat, 
and  the  9 « 2-mile  section  from  the  Rexford  Bridge  to  Eureka,  constructed 
in  1944  with  a 24-foot  oil  mat0  The  remaining  45o9  miles,  for  the  most 
part,  were  built  from  1922  to  1924  with  a 16-foot  surface,  although 
widened  subsequently  through  maintenance  to  various  widths  between 
16  feet  and  20  feet0  This  narrow  portion  and  a number  of  short-radius 
blind  curves  make  the  existing  highway  inadequate  for  combined  traffic. 
Accordingly,  the  expense  of  reconstructing  the  45  °9  miles  to  a 24-foot 
surfaced  width,  in  addition  to  replacement  of  the  substandard  state 


12/Many  roads  would,  of  course,  'be  flooded  where  they  tie  into  the  main 
highway.  However,  these  sections  would  not  need  to  be  replaced. 
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Table  45 . Status  of  principal  existing  and  proposed  roads  within  the  Zone  of  Influence 


Study  0 


Construction 

Status 

Replace- 

ment 

Estimated 

standard 

Non- 

Cost  to: 

annual 

Road 

Road  name 

Total 

Section 

Ada- 

Inade- 

complete : maintenance 

number 

and  termini  of  sections 

length 

length 

exist- 

value 

(1951  : 

cost  of 

Existing . Proposed 

quate 

quat® 

ing 

(1951 

index) 

index)  : 

proposed 

standard 

Miles  

- 

Miles 

- . „ „ . 

Dollars 

State  roads 

Libby  to  Eureka—/ 

63.4 

State  High- 

FHP  57C,  FAP  118D  (1) 

8.3 

AA-28 

AA-28 

8.3 

- 

- 

539,000 

- 

5,810 

way  37 

FAP  118A  and  FAP  113C 

3.9 

AA-28 

AA-28 

- 

3.9 

- 

195,000 

58,500 

2,730 

(Forest 

FAP  118A  and  FAP  145D 

10.6 

DD-18 

AA-24 

- 

10.6 

- 

424,000 

689,000 

7,420 

Highway 

FHP  57B 

10.4 

DD-18 

AA-24 

- 

10.4 

- 

208,000 

395,000 

7,280 

57) 

FHP  57A 

10.3 

DD-18 

AA-24 

- 

10.3 

- 

258,000 

391,500 

7,210 

FAP  145A  and  FAP  137A 

10.5 

DD-18 

AA-24 

- 

10.5 

- 

315,000 

399,000 

7,350 

Rexford  bridge  and  approaches 

0.2 

H-10 

H-20 

- 

0.2 

- 

145,000 

242,000 

2,500 

18  feet 

26  feet 

FAP  137B 

9.2 

B-24 

B-24 

9.2 

» 

460.000 

- 

6.440 

Total  for  State  Highway  37 

63.4 

17.5 

45.9 

2,544.000 

JO 

T-* 

8 

O 

46,740 

Forest  development  roads 

Forest 

Jennings  - Marion  (Class  3) 

33.5 

Highway  4 

Jennings  to  road  763 

9.5 

F-10 

EE-12 

1.0 

6.0 

2.5 

49,500 

62,700 

855  . 

Road  763  to  Zone  boundary 

24.0 

F-10 

DD-16 

6.0 

18.0 

- 

266,000 

520,000 

4, 2002/ 

Forest 

Manicke  - Trout  Creek  (Class  3) 

13.0 

13.0 

F-10 

DD-16 

- 

3.0 

5.0 

36,000 

455,000 

1,490  , 

Highway  58 

785 y 

36 

Fortine  Creek  - Wolf  Creek 

25.5 

Forest  Highway  4 to  road  113 

17.0 

F-10 

DD-16 

6.0 

11.0 

- 

81,500 

357,500 

2,975 

Road  113  to  road  36a 

5.5 

F-9 

EE-12 

- 

5.5 

- 

10,000 

72,600 

500 

Road  36a  to  Summit 

3.0 

F-9 

EE-12 

- 

3.0 

- 

9,000 

52,000 

270 

Weigel  Creek  spur 

5.0 

- 

- 

EE-12 

- 

- 

5.0 

- 

37, 500 

350 

Wolf  Creek  - Forest  Highway  4 

3.0 

- 

F-10 

EE-12 

- 

3.0 

- 

6,000 

28,500 

270 

36e2/ 

cutoff 

No  Name  Creek  spur 

2.0 

- 

- 

EE-12 

- 

- 

2.0 

- 

17,000 

180 

48 

Five  Mile  Creek 

8.9 

E-12 

EE-12 

8.9 

57,850 

363,750 

1,110 

48B 

South  Fork 

3.0 

- 

E-12 

EE-12 

- 

- 

3.0 

- 

19,500 

210 

92 

Yaak  Valley  - West  Side 

12.8 

Forest  Highway  57  to  road  92E 

6.0 

CC-20 

CC-20 

6.0 

165,000 

85°,/ 

500^ 

Road  92E  to  road  470 

6.8 

F-9 

EE-12 

- 

6.8 

- 

20,400 

78,200 

850 

92E  , 

Young  Creek  connection 

2.0 

- 

- 

DD-16 

- 

- 

2.0 

- 

29,000 

350 

92Ki/ 

Rexford  bridge  and  approaches 

1.1 

- 

DD-16 

DD-16 

1.1 

- 

- 

120,000 

- 

1,500 

92L3/ 

South  spur 

3.5 

* 

- 

EE-12 

- 

- 

3.5 

- 

45,500 

315 

113 

Tally  Lake  - Brush  Creek 

4.3 

- 

F-10 

EE-12 

- 

4.8 

- 

14,400 

64,800 

430 

148 

Silver  Butte  pass 

6.5 

- 

F-10 

EE-12 

- 

6.5 

- 

26,000 

87,750 

585 

228 

East  Fisher 

11.5 

_ 

F-10 

EE-12 

11.5 

51,750 

156,500 

1,440 

228A 

Allen  Peak 

9.0 

Road  228  to  head  Himes  Creek 

4.0 

- 

EE-12 

- 

- 

4.0 

- 

48,000 

360 

Head  Himes  Creek  to  Allen  Peak 

5.0 

- 

E-12 

- 

- 

5.0 

- 

32,500 

350 

231 

Libby  Creek  - Fisher  River 
State  Highway  2 to  road  231D 

11.3 

5.3 

F-12 

EE-12 

5.3 

10,600 

60,950 

210 

27o!/ 

Road  231D  to  north  district  boundary 

6.0 

F-10 

E-12 

- 

6.0 

- 

12,000 

36,000 

420 

231D 

Bramlet  Creek 

4.7 

- 

F-9 

E-12 

- 

4.7 

- 

12,000 

21,150 

330 

232  . 

Fisher  River 

14.3 

- 

F-10 

DD-16 

14.3 

_ 

40,000 

393,250 

2,505 

232A3/ 

Snell  Creek 

3.0 

- 

- 

EE-12 

- 

- 

3.0 

- 

34,500 

210 

255 

Garden  Ridge 

20.0 

- 

F-9 

E-12 

- 

9.1 

10.9 

23,000 

126,000 

1,400 

257A 

Wabuno  Creek 

4.0 

- 

- 

EE-12 

- 

- 

4.0 

- 

46,000 

360 

303 

Ferry  road 

8.0 

Road  474  to  Section  18.  T37N,  R28W 

4.5 

DD-16 

DD-16 

3.0 

0.5 

1.0 

52,500 

26,250 

790 

Section  18.  T37N,  R18W  to  head 

Young  Creek 

3.5 

- 

EE-12 

- 

- 

3.5 

- 

40,250 

315 

3033b2/ 

Dodge  Creek  connection 

4.0 

- 

F-9 

E-12 

- 

4.0 

- 

3,000 

18,000 

280 

North  spur 

2.5 

- 

- 

EE-12 

- 

- 

2.5 

- 

28,750 

225 

333 

Bristow  Creek 

12,9 

Road  615  to  head  Bristow  Creek 

7.5 

EE-12 

EE-12 

7.5 

- 

- 

64,000 

- 

940 

Head  Bristow  Creek  to  Banfield  Mtn, 

5.4 

E-12 

E-12 

5.4 

- 

- 

29,700 

- 

380 

333A 

Ziegler  Mountain 

11.8 

Road  333  to  Section  3,  T32N,  R29W 

6.8 

EE-12 

EE-12 

6.8 

- 

- 

64,600 

- 

610 

Section  3 to  Ziegler  Mountain 

5.0 

F-10 

E-12 

- 

5.0 

- 

12,000 

32,500 

350 

333B 

Lost  Souls  road 

4.7 

— 

F-10 

E-12 

4.7 

— 

11,750 

16,500 

330 

78- 


Table  45.  Status  of  principal  existing  and  proposed  roads  within  the  Zone  of  Influence  ( Cont . ) 

Study  0 


Road 

number 

Road  name 

and  termini  of  sections 

: Total 
: length 

Section 

length 

Construction 

standard 

Existing'.  Proposed 

Ade- 

quate 

Status 

Inade- 

quate 

Non- 

exist- 

ing 

Replace- 

ment 

value 

(1951 

index) 

: Estimated 
Cost  to:  annual 

complete: maintenance 
(1951  : cost  of 
index)  : proposed 
: standard 

- - Miles  - - 

— 

Miles 

— 

— 

- Dollars 

334 

Upper  Canyon  Creek 

14.5 

Warland  to  road  835 

5.0 

DD-16 

DD-16 

5.0 

- 

75,000 

334a2/ 

Road  835  to  road  525 

9.5 

F-10 

E-12 

_ 

9.5 

- 

24,000 

42,750 

665 

Hornet  Ridge 

5.0 

- 

F-10 

E-12 

- 

3.5 

1.5 

7,000 

11,800 

350 

336 

Big  Creek  - Pipe  Creek 

16.3 

Forest  Highway  57  to  Copeland 

Creek 

10.5 

F-10 

DD-16 

- 

10.5 

- 

32,500 

472,500 

1,840 

Copeland  Creek  to  Summit 

5.8 

F-10 

EE-12 

- 

5.8 

- 

15,000 

133,400 

725 

336a 

Lookout  Creek 

3.5 

- 

- 

EE-12 

- 

- 

3.5 

- 

38,500 

315 

336b 

Copeland  Creek 

4.0 

- 

- 

EE-12 

- 

- 

4.0 

44,000 

360 

336C 

Good  Creek 

4.0 

- 

- 

EE-12 

- 

- 

4.0 

- 

30,000 

360 

336D 

Steep  Creek 

4.5 

- 

EE-12 

- 

- 

4.5 

51,750 

405 

337 

Boulder  Creek 

12.5 

Road  596  to  Section  31,  T36N, 

R29W 

10.0 

- 

EE-12 

- 

- 

10.0 

- 

175,000 

1,250 

Section  31  to  road  470 

2.5 

- 

E-12 

2.5 

19,000 

175 

385 

Hiller  Creek 

5.0 

- 

F-10 

EE-12 

- 

5.0 

- 

6,500 

36,500 

350 

401 

Rainy  - Jackson  Creek 

11.5 

Forest  Highway  57  to  road  401B 

3.0 

EE-12 

EE-12 

3.0 

- 

- 

21,000 

- 

375 

Road  401B  to  Zonolite  road 

8.5 

E-12 

EE-12 

- 

3.0 

5.5 

13,500 

140,250 

765 

401A 

Fleetwood  Point 

3.9 

- 

F-10 

E-12 

- 

3.4 

0.5 

10,200 

17,550 

275 

401B 

North  Fork 

5.4 

- 

E-12 

EE-12 

3.2 

2.2 

- 

26,900 

11,000 

485 

401C  . 

Little  Jackson  spur 

2.0 

- 

F-12 

EE-12 

- 

2.0 

- 

5,000 

10,000 

140 

401d2/ 

North  Fork  spur 

2.5 

- 

EE-12 

EE-12 

2.5 

- 

- 

16,500 

- 

175 

470 

Dodge  Summit 

27.4 

- 

F-10 

E-12 

- 

10.4 

17.0 

68,000 

151,000 

1,920 

470A 

Lost  Horse  Mountain 

1.0 

- 

- 

E-12 

- 

- 

1.0 

- 

6, 50Q 

70 

470B 

Red  Mountain 

0.4 

- 

F-12 

E-12 

0.4 

3,000 

3,000 

35 

474 

Rexford  - Gateway 

7.5 

- 

DD-16 

DD-16 

7.5 

- 

- 

135,000 

- 

1,3152/ 

474A 

Poverty  Creek 

4.8 

EE-12 

EE-12 

4.0 

0.8 

56,800 

11,200 

600 

494 

Sutton  Ridge  - Swamp  Creek 

20.5 

Road  856  to  south  line  Section  12 

11.0 

F-12 

EE-12 

- 

11.0 

42,000 

115,500 

990 

South  line  Section  12  to  Ten 

Mile 

Summit 

9.5 

F-12 

E-12 

- 

9.5 

- 

36,000 

55,100 

855 

494  A 

Black  Butte  lookout 

3.0 

- 

E-12 

E-12 

3.0 

- 

- 

18,000 

- 

210 

494B 

Ha  rex 

5.8 

- 

- 

E-12 

- 

- 

5.8 

- 

30,0OQ 

410 

494D  . 

McGuire  Mountain 

1.8 

- 

- 

E-12 

- 

- 

1.8 

- 

12,000 

125 

494K2/ 

Ten  Mile  connection 

3.5 

- 

- 

E-12 

3.5 

“ 

20,000 

245 

525 

Dunn  Creek  - Wolf  Creek 

20.9 

Forest  Highway  4 to  north  line 

Section  27 

12.9 

F-10 

EE-12 

- 

8.4 

4.5 

50,500 

118,950 

1,615 

North  line  Section  27  to  Fairview 

8.0 

- 

EE-12 

- 

- 

8.0 

- 

76,000 

1,000 

525A  . 

South  highway  connection 

5.0 

- 

EE-12 

EE-12 

2.5 

- 

2.5 

20,000 

25,000 

450 

525b2/ 

Fisher  River  bridge  and  approaches  0.1 

- 

- 

H-30 

- 

- 

0.1 

50,000 

550 

14  feet 

526 

Parsnip  Mountain 

9.4 

- 

- 

E-12 

- 

- 

9.4 

- 

52,000 

660 

527 V . 

Parsnip  Creek 

2.5 

- 

- 

EE-12 

- 

- 

2.5 

- 

35,000 

310 

527a2/ 

North  Fork  Parsnip  Creek 

1.5 

- 

- 

EE-12 

- 

1.5 

13,500 

135 

527B3/ 

Middle  Fork  Parsnip  Creek 

1.0 

EE-12 

“ 

1.0 

” 

9,000 

90 

528 

Beartrap  Mountain 

3.7 

- 

E-12 

E-12 

2.0 

- 

1.7 

10,000 

10,000 

120 

530  „ , 

East  side  Fisher  River 

9.2 

_ 

EB-12 

EE-12 

1.5 

- 

7.7 

18,000 

88,550 

1,150 

530a2/ 

Smoke  Creek 

3.0 

- 

- 

EE-12 

“ 

- 

3.0 

- 

34,500 

210 

531 

Warland  - Canyon  Creek 

27.5 

Fairview  to  road  531B 

1.0 

- 

DD-16 

- 

- 

1.0 

- 

16,000 

175 

Road  531B  to  north  line  Section  32 

4.0 

- 

EE-12 

- 

4.0 

34,000 

360 

North  line  Section  32  to 

8.0 

- 

E-12 

8.0 

43,000 

560 

north  line  Section  27 

North  line  Section  27  to  Warland 

14.5 

F-10 

EE-12 

7.0 

7.5 

24,500 

88,500 

lf^k/ 

531B 

West  Dry  Fork 

4.0 

Road  531  to  Section  8,  T30N, 

R27W 

2.0 

- 

DD-16 

- 

2.0 

29,000 

350 

Section  8 to  head  West  Dry  Fork 

2.0 

- 

EE-12 

- 

- 

2.0 

- 

19,000 

180 

531C 

Canyon  Creek 

4.0 

- 

- 

EE-12 

- 

4.0 

34,000 

360 

5 3 ID 

Warland  bridge  and  approaches 

0.1 

H-30 

H-30 

0.1 

“ 

220,000 

800 

20  feet 

20  feet 

Table  45.  Status  of  principal  existing  and  proposed  roads  within  the  Zone  of  Influence  (Cont , ) 

Study  0 


Construction 

Status 

Replace- 

Estimated 

standard 

Cost  to: 

annual 

Road 

number 

Road  name  : Total 

and  termini  of  sections  :length 

Section 

length 

Existing 

Proposed 

Ade- 

quate 

Inade- 

quate 

Non- 

exist- 

ing 

ment 

value 

(1951 

complete : maintenance 
(1951  : cost  of 
index)  : proposed 

index) 

standard 

Miles  

— 

Miles 

_ _ _ _ . 

Dollars 

532 

Richards  Mountain  8,5 

Forest  Highway  4 to  Mt.  Sterling 

3.5 

- 

EE-12 

- 

- 

3.5 

- 

31,500 

315 

532A2/ 

Mt.  Sterling  to  Richards  Mountain 

5.0 

- 

E-12 

- 

- 

5.0 

- 

40,000 

350 

East  Fork  Richards  Creek  1.5 

- 

- 

EE-12 

- 

- 

1.5 

- 

13,500 

135 

533 

Swede  Creek  - Brush  Creek  7.0 

Road  232  to  Section  4,  T28N,  R29W 

5.5 

- 

EE-12 

- 

- 

5.5 

- 

45,000 

685 

Section  4 to  Summit 

1.5 

- 

E-12 

- 

- 

1.5 

7,500 

100 

533B 

Fisher  Mountain  1.0 

- 

- 

E-12 

- 

- 

1.0 

4,000 

70 

533C 

Brush  Creek  2.0 

EE-12 

- 

- 

2.0 

18,000 

180 

534 

McMillan  - Doe  Creek  5.0 

- 

E-12 

EE-12 

- 

2.5 

2.5 

16,500 

37,500 

450 

535 

McKillop  - Loon  Lake  9.0 

_ 

_ 

DD-16 

_ 

- 

9.0 

157,500 

1,575 

53  5A 

McKillop  Creek  5.5 

EE-12 

“ 

“ 

5.5 

48,000 

495 

537 

Sanders  Mountain  Divide  26.0 

Forest  Highway  4 to  south  line 

7.0 

F-10 

EE-12 

- 

3.0 

4.0 

7,500 

50,000 

875 

Section  25 

South  line  Section  25  to  road  537A 

15.5 

- 

E-12 

- 

- 

15.5 

- 

95,000 

1,395 

537*2/ 

Road  537A  to  road  36 

3.5 

- 

EE-12 

- 

- 

3.5 

- 

31,500 

435 

Horse  Hill  lookout  1.5 

- 

- 

E-12 

- 

- 

1.5 

- 

9,000 

100 

5382/ 

Cody  Creek  3.5 

- 

EE-12 

EE-12 

3.5 

- 

- 

28,000 

- 

315 

5392/ 

Alder  Creek  2.5 

- 

EE-12 

EE-12 

2.5 

- 

- 

20,000 

- 

225 

5402/ 

Butler  Creek  4. 5 

- 

EE-12 

EE-12 

4.5 

- 

- 

42,000 

- 

405 

54l2/ 

Backus  Creek  3.0 

- 

EE-12 

EE-12 

1.0 

- 

2.0 

9,000 

18,000 

270 

5422/ 

Tamarack  Creek  6. 5 

_ 

EE-12 

6.5 

65,000 

585 

542A 2/ 

West  Fork  Tamarack  Creek  1.5 

- 

- 

EE-12 

•• 

- 

1.5 

- 

15,000 

135 

5432/ 

Crystal  Creek  3.0 

- 

- 

EE-12 

- 

- 

3.0 

- 

25,500 

270 

5442/ 

Geibler  Creek  3.0 

- 

- 

EE-12 

- 

- 

3.0 

- 

34,500 

270 

5452/ 

Ural  Creek  3 .0 

- 

- 

EE-12 

- 

- 

3.0 

- 

34,500 

270 

5642/ 

McGuire  Creek  4.0 

- 

- 

EE-12 

- 

- 

4.0 

- 

88,000 

500 

565 

Tweed  - Rexford  35.5 

1,485 y. 

Road  566  to  road  56 5B 

8.5 

B-12 

DD-16 

- 

8.5 

- 

51,000 

140,250 

Road  56 5B  to  Ural 

3.0 

E-12 

E-12 

3.0 

- 

- 

22,000 

- 

2702/ 

Ural  to  road  564 

8.8 

F-10 

E-12 

5.9 

2.9 

27,500 

75,650 

270  . 

5202/ 

Road  564  to  road  565A 

11.5 

F-9 

EE-12 

- 

6.5 

5.0 

18,200 

175,400 

1,44°  / 
650=-' 

Road  565A  to  Rexford 

3.7 

F-10 

DD-16 

- 

3.7 

- 

12,200 

92,000 

56  5 A 

Pinkham  Creek  4.8 

- 

F-10 

EE-12 

- 

4.8 

- 

8,640 

45,600 

600 

56  5B 

Ten  Mile  Creek  6.8 

EE-12 

EE-12 

1.6 

- 

5.2 

12,800 

78,000 

850 

566 

566a2/ 

Warland  Creek  8.8 

- 

EE-12 

EE-12 

8.8 

85,800 

1,100 

South  spur  2.0 

- 

EE-12 

- 

- 

2.0 

- 

13,000 

180 

596 

Sullivan  Creek  10.5 

Road  92  to  south  line  Section  15 

8.0 

E-14 

EE-12 

- 

8.0 

- 

96,000 

40,000 

1,000 

596a 2/ 

South  line  Section  15  to  road  470 

2.5 

- 

EE-12 

- 

- 

2.5 

- 

30,000 

225 

Boulder  Creek  connection  7.5 

- 

EE-12 

EE-12 

7.5 

- 

- 

86,250 

- 

675 

596b3/ 

North  spur  4.0 

- 

- 

EE-12 

- 

- 

4.0 

- 

60,000 

360 

615 

Barron  Creek  12.5 

Forest  Highway  57  to  road  61 5 A 

8.0 

EE-12 

EE-12 

3.0 

-- 

66,000 

- 

1,000 

Road  615A  to  road  333 

4.5 

- 

E-12 

- 

- 

4.5 

- 

34,000 

315 

61 5 A 

Blue  Mountain  4.5 

Road  615  to  Section  28,  T32N,  R30W 

2.5 

EE-12 

EE-12 

2.5 

- 

- 

12,500 

225 

Section  28  to  Blue  Mountain  lookout 

2.0 

F-10 

E-12 

- 

2.0 

- 

2,500 

6,000 

140 

61 5B 

North  spur  4.2 

- 

F-12 

EE-12 

- 

4.2 

- 

16,800 

8,500 

380 

61 5C 

South  spur  4. 5 

- 

F-12 

EE-12 

' - 

4.5 

- 

18,000 

18,000 

405 

615D 

South  connection  3.4 

- 

F-10 

EE-12 

- 

3.4 

- 

9,400 

9,400 

305 

619  , 
619A2/ 

Sutton  Creek  9.0 

_ 

_ 

EE-12 

_ 

«. 

9.0 

121,500 

1,125 

Stonehill  bridge  and  approaches  0.3 

- 

- 

H-30 

- 

- 

0.3 

- 

170,000 

1.200 

619b2/ 

Flat  Creek  4.0 

- 

- 

22  feet 
EE-12 

- 

- 

4.0 

- 

48,000 

360 
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Table  45.  Status  of  principal  existing  and  proposed  roads  within  the  Zone  of  Influence  (Cont.) 

Study  0 


Construction 
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annual 

Road 
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: 
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Non- 
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cost  of 
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quate , 
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proposed 
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- - Miles  - - 

- - - 

Miles  - 

- - - - 

- Dollars 

751 

Little  North  Fork 

10.0 

Road  336  to  road  751A 

6.0 

- 

DD-16 

- 

- 

6.0 

- 

105,000 

1,050 

Road  751A  to  road  470 

4.0 

- 

EE-12 

- 

- 

4.0 

- 

46,000 

360 

751A 

Webb  Mountain  spur 

4.1 

- 

- 

E-12 

- 

- 

4,1 

- 

27,060 

290 

753 

South  Fork  Big  Creek 

19.0 

Road  333A  to  road  526 

5.7 

- 

E-12 

- 

- 

5.7 

- 

58,000 

400 

Road  526  to  road  336 

13.3 

F-10 

EE-12 

- 

1.0 

12.3 

7,000 

141,450 

1,660 

753A 

West  branch  spur 

4.0 

- 

- 

EE-12 

- 

- 

4.0 

- 

46,000 

360 

758 

Black  Lake 

5.6 

- 

F-10 

E-12 

- 

5.6 

- 

11,000 

17,000 

39q2/ 

759 

Libby  - South  Side  Kootenai 

13.6 

DD-18 

DD-18 

13.6 

- 

569,000 

- 

2,72q2/ 

759A  . 

Tony  Peak 

5.5 

- 

- 

E-12 

- 

- 

5.5 

- 

36,000 

385 

75903/ 

South  spur 

3.0 

“ 

EE-12 

EE-12 

3.0 

- 

- 

22,500 

“ 

210 

760 

Little  Wolf  Creek 

9.0 

- 

EE-12 

EE-12 

1.5 

1.5 

6.0 

13,000 

37,500 

810 

761 

Raven  Creek 

6.0 

State  Highway  2 to  Section  34, 

3.0 

- 

EE-12 

- 

- 

3.0 

- 

27,000 

270 

T27N,  R29W 

Section  34  to  Kenelty  Mountain 

3.0 

- 

E-12 

- 

- 

3.0 

- 

15,000 

210 

762 

Cow  Creek 

10.0 

Road  232  to  Section  14,  T28N,  R28W 

7.0 

- 

EE-12 

- 

- 

7.0 

- 

63,000 

630 

Section  14  to  Calx  Mountain 

3.0 

- 

E-12 

- 

- 

3.0 

- 

13,500 

210 

763 

West  Side  Fisher  River 

8.5 

_ 

DD-16 

DD-16 

8.5 

255,000 

1,490S/ 

763A 

Buck  Creek 

5.0 

- 

EE-12 

EE-12 

5.0 

- 

42,500 

- 

450 

764 

Harris  Creek 

4.0 

- 

- 

EE-12 

- 

- 

4.0 

- 

36,000 

360 

765 

Sauaw  Creek 

4.0 

- 

- 

EE-12 

- 

- 

4.0 

- 

30,000 

360 

835 

Criople  Horse  Creek 

17.8 

_ 

EE-12 

EE-12 

12.8 

2.0 

3.0 

114,000 

30,000 

2,225 

835A  / 
835b2x 

Wiegal  lookout 

4.5 

- 

- 

E-12 

- 

- 

4.5 

- 

20,500 

315 

North  spur 

2.0 

- 

EE-12 

- 

2.0 

- 

12,000 

140 

852 

Green  Basin 

8.0 

Road  494  to  Section  11,  T37N,  R28W 

1.5 

EE-12 

EE-12 

1.5 

- 

- 

11,400 

135 

Section  11  to  road  303 

6.5 

F-9 

E-12 

“ 

5.5 

1.0 

13,750 

32,000 

455 

854 

Othorp  Lake 

6.0 

- 

E-12 

E-12 

6.0 

- 

- 

42,000 

- 

420 

go/ 

Upper  Pinkham  Creek 

24.3 

CC-20 

CC-20 

20.8 

_ 

3.5 

468,000 

78,750 

5,470 

East  Pinkham  Creek 

5.0 

Road  856  to  road  856B 

2.0 

DD-16 

DD-16 

2.0 

- 

- 

27,000 

350 

856b 

Road  856B  to  Section  27,  T34N,  R27W 

3.0 

- 

EE-12 

- 

- 

3.0 

- 

19,800 

270 

North  spur 

3.2 

- 

E-12 

EE-12 

- 

3.2 

- 

15,000 

4,800 

290 

85603/ 

8562/ 

South  spur 

2.0 

- 

E-12 

EE-12 

- 

2.0 

- 

9,000 

2,400 

180 

Lydia  Creek 

2.0 

- 

- 

EB-12 

- 

- 

2.0 

- 

21,000 

180 

856e3/ 

856fI/ 

Virginia  Hill 

3.4 

- 

E-12 

EE-12 

- 

3.4 

- 

10,200 

2,500 

305 

Rexford  connection 

2.5 

- 

F-10 

E-12 

2.5 

6,300 

7,500 

175 

859 

Surprise  Hill 

5.5 

Forest  Highway  4 to  Section  27, 
T29N,  R27W 

3.5 

_ 

EE-12 

3.5 

_ 

35,000 

315 

Section  27  to  Surprise  Hill  lookout 

2.0 

- 

E-12 

* 

2.0 

" 

9,000 

140 

860 

Gold  Creek 

5.0 

_ 

EE-12 

• 

- 

5.0 

- 

45,000 

450 

860a2/ 

South  spur 

2.0 

- 

- 

EE-12 

2.0 

24,000 

180 

861 

North  Fork  Big  Creek 

8.5 

Road  336  to  south  line  Section 

7, 

T35N,  R30W 

6.0 

- 

EE-12 

- 

- 

6.0 

- 

54,000 

540 

South  line  Section  7 to  road  470 

2.5 

- 

E-12 

“ 

2.5 

- 

11,250 

175 

863 

East  Side  Ziegler  Mountain 

5.0 

- 

F-12 

EE-12 

- 

5.0 

- 

22,500 

37,500 

450 

868 

Trail  Creek 

8.0 

- 

- 

EE-12 

- 

- 

8.0 

- 

60,000 

720 

869 

Barren  Peak 

6.3 

- 

- 

E-12 

- 

- 

6.3 

- 

47,000 

440 

870 

McGinnis  Creek 

11.5 

E-12 

EE-12 

- 

11.5 

- 

92,000 

44,000 

1,435 

870A 

Elk  Creek 

8.5 

F-10 

EE-12 

2.5 

6.0 

5,500 

63,000 

765 
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Table  45.  Status  of  principal  existing  and  proposed  roads  within  the  Zone  of  Influence  (Cont.) 
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Non- 

exist- 

ing 

Replace- 
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Cost  to;  annual 
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872 

Cande  Gulch 

Miles  

3.2 

F-12 

V 

EE-12 

— 

Miles 

3.2 

14, 500 

- Dollars 
8,000 

290 

872A 

East  spur 

1.3 

F-12 

EE-12 

- 

1.3 

- 

6,000 

4,000 

115 

1018 

Tub  Gulch 

3.8 

EE-12 

EE-12 

3.8 

- 

32,300 

340 

1018A 

Middle  Fork 

1.4 

- 

EE-12 

EE-12 

1.4 

- 

- 

11,900 

- 

125 

1018B 

South  Fork 

0.8 

- 

EE-12 

EE-12 

0.8 

- 

- 

6,800 

- 

70 

1032 

Kennedy  Gulch 

1.2 

- 

EE-12 

EE-12 

1.2 

_ 

_ 

9.000 

110 

Tot a]  for  forest  development  roads 

996.3 

201.9  346.2 

448.2  4,709,190 

9,228,010 

98,640 

15,230S/ 

1/  FHP  - Forest  Highway  Project; 
5/  County  and  private  roads. 

J/  Not  now  on  forest  development 


FAP  - Federal  Highway  Project, 
road  system. 
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highway  bridge  at  Rexford  with  a structure  having  a 26-foot  roadway  de- 
signed for  H20-S16  loading,,  is  necessary  in  the  development  of  an  adequate 
transportation  system  in  the  absence  of  a dam„  Despite  its  present  defi- 
ciencies,, the  highway  has  a good  valley  bottom  location  from  the  stand- 
point of  alignment „ It  has  an  excellent  grade  and  is  on  favorable  con- 
struction terrain  for  most  of  its  length 0 It  would  require  a minimum 
movement  of  material  to  make  it  a fully  Improved  route „ These  advantages 
are  reflected  in  the  $2,175?000  cost  estimate  for  the  45,,9-mile  recon- 
struction job0 

Postdam  transportation  planning  problem 

Construction  of  a dam  at  River  Mile  204°9  (about  2„5  miles  upstream  from 
Libby)  and  the  Impoundment  of  some  380  feet  of  water  behind  the  dam  to 
elevation  2459  would  create  a reservoir  extending  65  miles  to  the  Canadian 
border , and  approximately  42  miles  into  Canada 0 For  most  of  its  length 
within  the  United  States,,  the  reservoir  width  would  vary  from  3/4  mile  to 
1 mile.  The  Great  Northern  Railway,  State  Highway  37$  the  valley  bottom 
roads  on  the  south  and  east  sides  of  the  Kootenai  River  above  the  dam 
(Noso  7595  531,  and  565) $ an^  the  'valley  bottom  roads  on  the  east  and 
west  banks  of  the  Fisher  River  to  the  mouth  of  Wolf  Creek  (Nos»  763  and 
F0Ho  4)  would  be  inundated,,  Briefly,  the  transportation  planning  problem 
is  to  determine  the  most  economical  way  the  services  given  by  the  facil- 
ities which  would  be  invalidated  could  be  restored  so  as  to  have  as  little 
adverse  effect  on  the  economy  of  Lincoln  County  as  reasonably  possible,, 

The  reservoir  would  force  road  locations  up  to  a minimum  elevation  of 
2500  feet,  varying  from  420  feet  above  the  valley  floor  near  the  dam  to 
220  feet  above  in  the  vicinity  of  Rexford0  However,  the  road  construction 
problem  would  not  be  greatly  different  if  the  location  were  only  50  feet 
above  the  valley  floor 0 From  Rexford  south,  the  Kootenai  River  flows 
through  a rock  canyon  with  walls  of  50- to  80- percent  side  slopes  up  to 
elevations  5000  and  6000  feet„  In  the  few  sections  along  the  canyon 
walls  where  it  is  not  exposed,  the  bedrock  is  overlain  on  generally 
60-percent  slopes  with  a clay  silt  material,  deposited  during  a pre- 
historic lake  periodo  These  slopes  would  create  a serious  slide  problem 
once  the  reservoir  were  in  operation „ Because  this  condition  is  particular- 
ly prevalent  along  the  south  bank  of  the  Kootenai  and  the  west  bank  of  the 
Fisher,  no  road  restorations  are  proposed  in  these  locations „ Even  with- 
out the  effect  of  reservoir  saturation  and  drawdown,  the  silt  banks  are 
causing  difficult  maintenance  problems  along  the  Great  Northern  Railway, 
the  south  side  Kootenai  road,  and  the  east  and  west  side  Fisher  River 
roads  (figure  34) o 

The  potential  seriousness  of  slides  adjacent  to  reservoirs  subjected  to 

heavy  drawdown  is  illustrated  by  figure  35°  This  slide  occurred  on  the 

west  bank  of  the  Grand  Coulee  Dam  Reservoir  (Lake  Roosevelt),  about  5 

miles  south  of  Kettle  Falls,  Washington,  in  the  winter  of  1951-52  when 

the  reservoir  was  drawn  down  a maximum  of  65  feet„  At  the  time  the 

photograph  was  taken  in  April  1952,  the  slide  area  covered  about  25  acres 

to  a depth  of  200  feet„  The  slide  severed  a county  road,  the  original 

construction  of  which  was  a reservoir  restoration  project „ This  road 

can  be  seen  in  the  photograph „ ( 
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Figure  35.  A huge  slide  area  on  the  reservoir  behind  Coulee  Dam. 


Figure  34.  Slide  area  at  Mile  16.0  on  the  west  side  of  Fisher 
River  road  763.  Situations  such  as  this  may  be 
expected  to  become  aggravated  with  the  establishment 
of  a reservoir. 
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Above  the  floor  of  the  Kootenai  River  valley  the  canyon  walls  are  broken 
by  numerous  and  deep  side  drainages  requiring  extensive  cuts  and  fills 
for  satisfactory  road  alignment 0 All  of  these  factors  contribute  to 
difficult s expensive  road  construction 0 They  require  careful  appraisal 
of  services  against  costs  for  any  proposed  road  or  even  section  of  road. 

Restoration  of  the  transportation  services  and  availability  of  the 
reservoir  require  consideration  of  water  transportation  possibilities,. 
However 3 page  109,  points  out  the  impracticability  of  using  the  Libby 
dam  reservoir  for  more  than  6 or  7 months  of  the  year.  Even  a 6- or  7“ 
month  use  requires  the  employment  of  specialized,  expensive  equipment 
to  handle  economically  logs  or  pulpwood  into  and  out  of  the  water  for 
a drawdown  range  of  as  much  as  60  feet„ 

The  location  of  the  railroad  is  another  factor  which  must  be  considered 
in  planning  the  restoration  of  transportation  facilities.  We  have 
assumed  that  the  Great  Northern  Railway  would  be  relocated  from  a 
point  near  Libby,  around  the  south  end  of  the  reservoir  to  the  mouth 
of  Wolf  Creek  on  the  Fisher  River,  up  Wolf  Creek,  and  down  Fortine 
Creek  to  rejoin  the  existing  location  near  Stryker,  22  railroad  miles 
southeast  of  Eureka.  (See  transportation  planning  maps  of  Studies  1, 

2,  and  3°)  Assuming  that  the  existing  railroad  from  Stryker  to  Eureka 
would  be  maintained  and  operated  as  a spur.  Eureka  can  be  considered 
as  an  outlet  to  Libby  via  rail  for  such  portion  of  the  timber  from  the 
Zone  of  Influence  as  would  most  economically  move  by  that  method  under 
postdam  conditions.  Although  the  advantages  of  rail  transportation 
would  be  lost  to  Kootenai  River  timber  tributary  to  the  Warland,  Rexford, 
and  proposed  Stonehill  sidings,  the  timber  stands  in  the  Wolf  Creek  and 
Fisher  River  drainages  would  benefit  as  a result  of  the  postdam  re- 
location of  the  railroad  through  that  area. 

One  of  the  most  important  requirements  of  a postdam  transportation 
system  is  economical  winter  transportation  from  areas  which  can  be 
logged  in  the  winter.  One  big  reason  why  the  existing  manufacturing 
plant  at  Libby  has  been  successful  is  that  it  has  developed  a yearlong 
logging  operation.  The  existing  transportation  network  permits  an 
uninterrupted  flow  of  logs  from  woods  to  mill  throughout  the  entire 
year  except  for  about  one  month  when  truck  haul  is  prohibited  by  the 
reduction  in  bearing  capacity  of  the  roads  during  the  spring  thaw. 

These  transportation  possibilities—road,  water,  and  rail—and  the 
required  services  to  national  forest  protection,  administration,  and 
utilization,  and  to  public  travel  needs,  must  be  welded  into  an 
integrated  transportation  system.  The  objectives  of  the  transportation 
planning  can  be  summarized  as  follows s 

1.  Provide  for  adequate  protection  and  administration  of  Zone  of 
Influence  area. 

2.  Provide  access  to  timber  stands  for  management  and  harvesting. 
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3.  Provide  mainline  transportation  system  for  carrying  wood  products 
from  forests  to  mill  with  minimum  practical  adverse  effect  on 
total  procurement  costs  (this  requires  particular  consideration 
to  continued  accessibility  of  winter  logging  areas),, 

4o  Provide  for  local  and  through  public  travel  from  Libby  to  Eureka. 

5.  Provide  system  having  minimum  adverse  effect  on  other  national 
forest  resources  and  public  uses  of  area. 

Approach  to  solution  of  the  transportation  planning  problem 

A number  of  solutions  can  be  proposed  which  would  satisfy  the  fore- 
going objectives  considered  individually  and  without  reference  to  the 
total  cost.  If  the  objectives  are  considered  collectively , with  the 
aim  of  minimizing  the  total  cost  of  transportation  restorations,  the 
possible  solutions  are  relatively  few. 

To  determine  which  of  the  solutions  would  result  in  the  least  adverse 
effect  per  dollar  of  cost,  three  postdam  transportation  systems  have 
been  analyzed.  As  compared  to  the  basic  operating  costs  of  the  Study  0 
transportation  system,  all  three  postdam  systems  have  inadequacies 
which  cannot  be  resolved  at  any  reasonable  cost.  By  comparing  the 
estimated  costs  incurred  under  each  with  the  Study  0 system,  their 
relative  adeouacy  is  measured. 

Study  1 is  a transportation  system  providing  low-standard,  high-elevation, 
and  consequently  low-cost  roads,  which  are  reasonably  adequate  for  fire 
protection  only.  The  transportation  of  forest  products  tributary  to 
the  reservoir  would  be  done  principally  by  water  and  the  cost  of  ade- 
quate water  handling  facilities  is  included  in  the  total  estimated  cost 
of  the  system.  The  replacement  of  Highway  37  is  routed  via  Fisher  River 
and  Five  Mile  Creek,  the  cheapest  direct  route  between  Libby  and  Eureka 
if  its  value  to  other  uses  is  disregarded.  The  Study  1 system  is 
designed  principally  to  determine  the  effect  of  a major  reliance  on 
the  cheapest  method  of  restoring  transportation  facilities,  with  no 
regard  to  the  resultant  seasonal  delivery  of  logs. 

Study  2 transportation  system  relocates  the  Study  1 reads  generally 
along  the  reservoir  faces  where  they  are  of  greater  service  to  year- 
long log  transportation  and  Of  greater  value  for  fire  protection. 

Maximum  use  of  water  transportation  for  summer  logs  is  made  -where  it 
is  the  cheapest  method,  but  in  this  plan  practically  all  winter  logs 
tributary  to  the  reservoir  would  be  transported  to  Libby  by  truck. 

Highway  37  is  routed  in  the  same  location  as  in  Study  1. 

Study  3 is  the  next,  logical  development  of  the  transportation  system 
in  which  the  Highway  37  relocation  is  integrated  with  the  log  haul 
and  protection  road  on  the  west  side  of  the  reservoir  (the  most 
favorable  side  from  the  standpoint  of  construction  cost  and  service 
to  resources).  A bridge  crossing  is  planned  near  the  upper  end  of 
the  reservoir  over  which  Highway  37  would  be  routed  to  Eureka.  The 
Study  3 system  allows  yearlong  transportation  of  logs  to  Libby,  but 


is  more  favorable  than  Study  2 since  winter  logs  from  the  north  end  of  the 
reservoir  on  the  west  side  can  be  trucked  across  the  reservoir  bridge  to 
Eureka  for  reload  onto  railc  Again  use  is  made  of  water  for  transportation 
of  summer  logs  to  the  extent  that  it  is  cheaper  than  any  other  possible 
method 0 The  cost  of  equipment  to  handle  logs  into  the  water  at  one  per- 
manent dump  location,,  and  for  lifting  them  out  of  the  water  near  the  pro- 
posed dam,,  is  included  in  the  total  estimated  cost  of  the  transportation 
system,,  As  compared  to  Studies  1 and  29  the  highway  route  of  Study  3 
is  considerably  shorter  with  resultant  travel  cost  savings  to  highway 
users o 

Road  costs— postdam  transportation  system 

In  planning  for  the  roads  in  Studies  1?  29  and  3 road  standards  were 
chosen  which  for  the  most  part  would  result  in  the  lowest  total  annual 
cost  of  construction  plus  maintenance  and  vehicle  operation  during  the 
first  33-1/3  years  of  life  of  the  roads 0 

In  certain  instances 3 however 9 we  have  departed  from  this  criterion  to 
select  the  minimum  standard  road  which  will  adequately  satisfy  service 
requirements o These  exceptions  occur  where  high  construction  cost5 
incurred  because  the  proposed  reservoir  forces  the  road  location  onto 
unfavorable  terrain,,  upsets  what  might  be  considered  a normal  relation- 
ship between  construction  cost,,  maintenance  cost,  and  vehicle  operating 
costs o In  all  cases,,  the  decision  to  recommend  an  exception  is  made 
only  after  weighing  the  comparative  effects  on  total  road  and  trans- 
portation Cost  So 

The  road  standards  on  which  construction  costs  of  the  various  road  routes 
and  sections  of  road  have  been  estimated  are  given  in  table  46  and 
figure  360 

Itemized  road  construction  cost  estimates  for  the  principal  routes 
considered  in  Studies  1,  25  and  3 are  shown  in  table  47°  Not  included 
in  that  table  are  the  E-12  "high  line"  protection  road  routes  of  Study  1 
on  the  west  side  of  the  Kootenai  River  from  Bristow  Creek  to  the  mouth 
of  Parsnip  Creek  or  on  the  east  side  of  the  Kootenai  from  the  head  of 
Five  Mile  Creek  to  the  mouth  of  Sutton  Creek „ 

For  the  principal  routes  (except  the  Route  P protection  system  on 
McMillan  Divide  to  Tony  Peak)  quantity  estimates  were  made  on  the  basis 
of  a BB-30  construction  standard,,  Appropriate  percentages  of  the  BB-30 
quantities , determined  from  sample  studies  of  typical  sections  along 
the  reservoir  face  and  in  the  generally  more  favorable  construction 
topography  back  of  the  reservoir  face,,  are  applied  in  calculating  es- 
timated quantities  of  the  lower  standard  roads,,  The  BB-30  standard 
was  not  actually  selected  for  any  of  the  routes  or  sections  of  Studies 
1,  2S  or  3o  However^  at  the  time  the  road  reconnaissance  work  was 
being  conducted  it  was  believed  there  would  be  justification  for  this 
standard j and  for  the  use  of  "off-highway"  logging  trucks  appropriate 
to  this  standard  on  certain  sections  of  road„  Consequently,,  quantity 
estimates  for  all  principal  routes  were  based  on  the  BB-30  standard  to 
insure  a uniformity  of  estimates,.  However,,  the  BB-28  construction 
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standard  has  subsequently  been  determined  the  maximum  necessary  in  those 
areas  where  the  use  of  ?,off -highway"  equipment  would  be  justified., 

The  use  of  "off-highway"  trucks  (that  is  trucks  heavier  when  fully 
loaded  than  now  permitted  on  state  highways)  is  contemplated  on  certain 
sections  of  the  planned  road  system.,  These  trucks  appear  justified  by 
the  log  transportation  economies  they  would  make  possible,,  No  harm 
need  be  done  to  the  roads  if  they  are  built  to  carry  heavy  loads  in 
the  first  place 0 However,  before  building  these  heavy-duty  roads,  an 
agreement  should  be  reached  with  the  State  of  Montana  that  such  trucks 
would  be  permitted  to  use  portions  of  the  state  highway  constructed  to 
carry  themQ 

The  quantity  estimates  given  in  table  47  are  based  on  detailed  recon- 
naissance trips  by  foot  over  the  proposed  route  in  which  notes  were 
made  on  percent  of  side  slopes,  type  of  clearing,  percentage  of  solid 
rock  and  common  excavation  and  the  character  of  the  rock,  important 
drainage  structures,  either  major  culverts  or  bridges,  and  the  neces- 
sity for  guard  rails 0 Depending  on  the  extent  to  which  side  drain- 
ages and  the  topography  affect  the  alignment  of  the  road,  appropriate 
percentage  increases  were  made  to  the  excavation  quantities  as 
determined  from  side  slopes  on  the  basis  of  a contour  location „ Per- 
centage increases  were  also  allowed  to  cover  widening  for  curves  and 
guard  rail  installat ion0 

Along  the  reservoir  faces,  the  road  locations  were  established  at  a 
minimum  elevation  of  2500  feet,  41  feet  above  the  maximum  reservoir 
level o Within  the  gradient  limitations  for  the  standard  of  road  con- 
sidered, the  locations  were  varied  above  this  minimum  elevation  to 
take  advantage  of  more  favorable  topography  or  to  avoid  areas  of 
potential  slides 0 

Locations  selected  in  areas  away  from  the  reservoir  (principally  the 
Rainy  Creek-Jac'kson  Creek  pass  and  the  McMillan  Creek-Doe  Creek  pass 
routes)  have  lower  adverse  haul  gradients  than  the  maximum  allowed 
by  road  design  standards 0 The  grades  could  have  been  still  lower; 
however,  the  roads  would  have  been  so  much  longer  that  the  extra 
distance  would  have  offset  the  economies  of  lesser  grade,. 

The  unit  price  figures  which  are  applied  to  the  quantity  estimates 
in  determining  the  estimated  cost  of  each  standard  of  road  are  a 
composite  of  prices  prevailing  in  1951  on  Montana-Idaho  contract- 
road  construction  of  similar  nature „ The  one  item  which  should  be 
explained  is  the  use  of  $1„75  per  cubic  yard  for  solid  rock  exca- 
vation for  the  face  routes  on  the  west  side  of  the  reservoir,  where- 
as a unit  price  of  $lo90  is  used  on  the  east-side  routes „ The 
explanation  is  that  on  both  sides  of  the  Kootenai  River  the  rock 
lays  in  strata  which  slope  down  toward  the  west,,  On  the  west  side, 
rock  breakage  from  blasting  would  be  down  toward  the  cut  bank,,  On 
the  east  side,  it  would  be  down  toward  the  outside  shoulder,  result- 
ing in  costly  overbreaks  difficult  to  control. 
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Table  U>, 


Road  design  standards 


Group  I 

Group  II 

Group  III  A 

Group  III  B 

Group  IV  A 

Group  IV  B 

Protection 

road 

Branch  log 
haul  and 
service 
road 

Secondary  log 
haul  with 
light  mixed 
traffic 

Secondary  log 
haul  with 
moderate  mixed 
traffic 

Main  log 
haul  with 
heavy  mixed 
traffic 

"Off  highway" 
log  haul  with 
heavy  mixed 
traffic 

Road  class 

Surfaced  width 

E-12 

EE-12 

DD-16 

CC-20 

BB-24 

BB-28 

Design  speed 

Miles  per  hour 

15 

20 

25 

30 

40 

40 

Subgrade  width  for 

12-inch  surfacing 

- 

- 

22  feet 

26  feet 

32  feet 

36  feet 

8-inch  surfacing 

- 

16  feet 

- 

- 

- 

- 

Spot  surfacing  as  required 

14  feet 

“ 

" 

Turnout  si/ 

Surfaced  width 
Spacing,  intervisible  tut 

22  feet 

28  feet 

28  feet 

28  feet 

~ 

not  to  exceed 

1,000  feet 

750  feet 

750  feet 

750  feet 

Surface 

Untreated  ex- 
cept spot 
gravel 

Crushed  rock 

Crushed  rock 

Crushed  rock 

Asphalt  mat 

Asphalt  mat 

Alignment 

Minimum  radius 

50  feet 

100  feet 

200  feet 

200  feet 

250  feet 

250  feet 

Minimum  alignment  factor 
(average  radius  divided  by 

number  of  curves  per  mile) 

50 

75 

75 

100 

100 

Gradient,  percent  maximum 

Favorable,  sustained 

8 

7 

6 

6 

6 

6 

Favorable,  oitch  (not  over 

1000  feet  in  any  one  mile) 

10 

10 

8 

8 

6 

6 

Adverse 

8 

4 

4 

4 

4 

4 

Bridges 

A. A.S.H.O.  loading^' 

H20  - S16 

H30  - S24 

H30  - S24 

H30  - S24 

H20  - S16 

H30  - S24 

Clear  roadway  width 

14  feet 

14  feet 

22  feet 

24  feet 

26  feet 

28  feet 

1 /Turnouts  to  be  located  on  right  side  of  road  where  practicable  for  empty  trucks  and  all  blind  curves  to  be  full  turnout  width. 


^/American  Association  of  State  Highway  Officials. 
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TYPICAL  ROAD  DESIGN  SECTIONS 


Standard 

EE  /2 
DD  /6 
CC  20 


W 

/6' 

22' 

26' 


iv 

12' 

16' 

2d 


Standard 

w 

IW 

BB  22 

32‘ 

24' 

BB  28 

36' 

23' 

Eor  a//  sections , add  / Pt  to  each  Pi//  side  in  design , staking  and  constructing  rough 
ferade  to  allow  P or  settlement.  Add  extra  Poof  when  Pi//  is  over  6 Pt  high  at  shoulder 
/n  addition  to  these  extra  widths , a//  sections  are  to  be  widened  Por  curvature 
as  Pot  tows : 

Extra  width  Por 
Radius  curvature  (one /one) 

/oo  -zoo  so] 

ZOO- 300  3 s' 

300-  400  3.0‘ 

300 -SCO  Z S 

SOO-  700  Z.O ' 


Figure  36 
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Table  47.  Details  of  road  cost  estimates 
Clearing 


Route  and  section 

: Length 

Class 
of  con- 
struction 

Road  standard 

3B-30 

3B-28 

BB-24  : 

CC- 

20 

DD- 

■16  : 

EE- 

12  : 

E- 

12 

Quan- 

tity 

Cost: 

per: 

acre: 

Total  ] 
cost 

Percent:  Total 

’ cost 
BB-30  : 

Percent 

of 

BB-30 

Total 
cost  * 

Percent 

of 

BB-30 

Total 

cost 

Percent 

of 

BB-30 

Total  ; 
cost 

Percent 

of 

BB-30 

Total  ; 
cost 

Percent 

of 

BB-30 

Total 

cost 

Miles 

Acres 

Dollars 

Percent  Dollars 

Percent 

Dollars 

Percent 

Dollars 

Percent 

Dollars 

Percent 

Dollars 

Percent 

Dollars 

Route  E (Studies  1 and  2] 

Section  A 

9.y 

Light 

96.2 

500 

48,100 

- 

80 

38,480 

67 

32,227 

53 

25,493 

40 

iy,240 

- 

- 

Medium 

12.2 

1000 

12,200 

- 

80 

9,760 

67 

8,174 

53 

6,466 

40 

4,880 

- 

- 

Section  B 

y.6 

Light 

40.5 

500 

20,250 

- 

80 

16,200 

67 

13,568 

53 

10,733 

40 

8,100 

- 

- 

Medium 

76.5 

1000 

76,500 

- 

80 

61,200 

67 

51,255 

53 

40,545 

40 

30,600 

- 

- 

Section  C 

12.5 

Light 

Medium 

148.6 

1000 

148, o00 

- 

80 

118,880 

67 

99,562 

53 

78 , 758 

40 

59,440 

- 

- 

Section  D-Alternate 

7.6 

Light 

29.8 

500 

14,900 

- 

80 

11,920 

67 

9,983 

53 

7,897 

40 

5,960 

- 

- 

(Via  face) 

Medium 

59.1 

1000 

59,100 

- 

80 

47,280 

67 

39,597 

53 

31,323 

40 

23,640 

- 

- 

Section  D 

12.1 

Light 

47.9 

500 

23,950 

- 

80 

19,160 

67 

16,047 

53 

12,694 

40 

9,580 

- 

- 

(Via  Hi-line ) 

Medium 

88.0 

1000 

88,000 

- 

80 

70,400 

67 

58,960 

53 

46,640 

40 

35,200 

- 

- 

Section  E 

6.0 

Light 

28.7 

500 

14,350 

- 

80 

11,480 

67 

9,615 

53 

7,605 

40 

5,740 

- 

- 

lledium 

35.0 

1000 

35,000 

- 

80 

28,000 

67 

23,450 

53 

18,550 

40 

14,000 

- 

- 

Section  F 

7.8 

Light 

- 

Medium 

97.1 

1000 

97,100 

- 

80 

77,680 

67 

65,067 

53 

51,463 

40 

38,840 

- 

- 

Section  G 

18.2 

Light 

91.0 

500 

45,500 

- 

80 

36,400 

67 

30,486 

53 

24,116 

40 

18,200 

- 

- 

Lledium 

Section  H 

4.5 

Light 

21.1 

500 

10,550 

- 

80 

8,440 

67 

7,069 

53 

5,592 

40 

4,220 

- 

- 

Medium 

31.2 

1000 

31,200 

- 

80 

24,960 

67 

20,904 

53 

16,536 

40 

12,480 

- 

- 

Section  A 

2.5 

Light 

3.85 

500 

1,925 

Medium 

8.05 

1000 

8,050 

Section  B 

3.5 

Light 

5.4 

500 

2,700 

- 

- 

- 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

Medium 

11.25 

1000 

11,250 

Section  C 

3.25 

Light 

5.0 

500 

2,500 

Medium 

10.4 

1000 

10,400 

“ 

BB-30 

Route  E (Study  3) 

Section  A 

9.9 

Light 

96.2 

500 

48,100 

- 

- 

80 

36,480 

67 

32,227 

53 

25,493 

40 

19,240 

- 

_ 

Medium 

12.2 

1000 

12,200 

- 

- 

80 

9,760 

67 

8,174 

53 

6,466 

40 

4,880 

_ 

_ 

Section  B 

9.6 

Light 

40.5 

500 

20,250 

- 

- 

80 

16,200 

67 

13,568 

53 

10,733 

40 

8,100 

_ 

_ 

Medium 

76.5 

1000 

76,500 

- 

- 

80 

61,200 

67 

51,255 

53 

40,545 

40 

30,600 

_ 

_ 

Section  C 

12.5 

Light 

_ 

_ 

Medium 

148.6 

1000 

148,600 

- 

- 

80 

118,880 

67 

99,562 

53 

78,758 

40 

59,440 

_ 

_ 

Section  D 

7.6 

Light 

29.8 

500 

14,900 

- 

- 

80 

11,920 

67 

9,983 

53 

7,897 

40 

5,960 

_ 

_ 

(Via  face ) 

Medium 

59.1 

1000 

59,100 

- 

- 

80 

47,280 

67 

39,597 

53 

31,323 

40 

23,640 

_ 

_ 

Section  D-Alternate 

12.1 

Light 

47.9 

500 

23,950 

- 

- 

80 

19,160 

67 

16,047 

53 

12,694 

40 

9,580 

_ 

_ 

(Via  Hi-llne) 

Medium 

88.0 

1000 

88,000 

- 

_ 

80 

70,400 

67 

58,960 

53 

46,640 

40 

35,200 

_ 

_ 

Section  E 

5.6 

Light 

26.8 

500 

13,400 

- 

- 

80 

10,720 

67 

8,978 

53 

7,102 

40 

5,360 

_ 

_ 

Medium 

32.7 

1000 

32,700 

- 

_ 

80 

26,160 

67 

21,909 

53 

17,331 

40 

13,080 

_ 

_ 

Section  F 

4.5 

Light 

21.1 

500 

10,550 

- 

- 

80 

8,440 

67 

7,069 

53 

5,592 

40 

4,220 

_ 

_ 

Lledium 

31.2 

1000 

31,200 

- 

- 

80 

24,960 

67 

20,904 

53 

16,536 

40 

12,480 

_ 

_ 

Section  G 

10.0 

Light 

33.8 

500 

16,900 

- 

- 

- 

- 

67 

11,323 

53 

8,957 

40 

6,760 

35 

5,915 

Medium 

81.2 

1000 

81,200 

- 

- 

- 

- 

67 

54,404 

53 

43,036 

40 

32,480 

35 

28,420 

Section  H 

5.1 

Light 

52.9 

500 

26,450 

- 

- 

- 

- 

67 

17,722 

53 

14,019 

40 

10,580 

35 

9,258 

Medium 

8.3 

1000 

8,300 

- 

- 

- 

- 

67 

5,561 

53 

4,399 

40 

3,320 

35 

2,905 

Section  I 

3.6 

Light 

39.9 

500 

19,950 

- 

- 

80 

15,960 

67 

13,367 

53 

10,574 

40 

7,980 

_ 

_ 

Medium 

Route  S (Studies  1.  2&3) 

Section  A 

1.9 

Light 

Medium 

17.5 

1000 

17,500 

94 

16,450 

80 

14,000 

- 

- 

- 

- 

- 

_ 

- 

_ 

Section  B 

1.0 

Light 

Medium 

10.7 

1000 

10,700 

94 

10,058 

80 

8,560 

- 

- 

- 

- 

Route  7 (Study  3) 

Section  A 

2.2 

Light 

27.7 

500 

13,850 

94 

13,019 

80 

11,080 

67 

9,280 

53 

7,341 

- 

- 

- 

- 

Section  B 

3.2 

Light 

40.4 

500 

20,200 

94 

18,988 

80 

16,160 

67 

13,534 

53 

10,706 

_ 

_ 

- 

_ 

Section  C 

1.0 

- 

Section  D 

23.1 

Light 

56.4 

500 

28,200 

94 

26,508 

80 

22,560 

67 

18,894 

53 

14,946 

- 

_ 

_ 

_ 

Lledium 

214.8 

1000 

214,800 

94 

201,912 

80 

171,840 

67 

143,916 

53 

113,844 

- 

_ 

- 

. 

Section  E 

10.8 

Light 

Medium 

117.1 

1000 

117,100 

94 

110,074 

80 

93,680 

67 

78,457 

53 

62,063 

_ 

_ 

- 

- 

Section  F 

8.2 

Light 

Medium 

95.6 

1000 

95,600 

94 

89,864 

80 

76,480 

67 

64,052 

53 

50,668 

- 

- 

- 

- 

Section  G 

8.0 

Light 

12.6 

500 

6,300 

94 

5,922 

80 

5,040 

67 

4,221 

53 

3,339 

- 

- 

- 

- 

Medium 

81.1 

1000 

81,100 

94 

76,234 

80 

64,880 

67 

54,337 

53 

42,983 

- 

- 

- 

- 

Section  H 

0.4 

- 

Section  I 

13.8 

Light 

81.0 

500 

40,500 

94 

38,070 

80 

32,400 

67 

27,135 

'53 

21,465 

- 

- 

- 

- 

Medium 

61.7 

1000 

61,700 

94 

57,998 

80 

49,360 

67 

41,339 

53 

32,701 

- 

- 

Route  , /-A  (Study  3) 

(Alternate  to  Sections 

C and  D of  Route  .7) 

25.1 

Light 

9.9 

500 

4,950 

94 

4,653 

80 

3,960 

67 

3,517 

53 

2,624 

- 

- 

- 

- 

Lledium 

128.0 

1000 

128,000 

94 

120,320 

80 

102,400 

67 

85,760 

53 

67 ,64U 

- 

- 

- 

Route  ,/-N  (otudy  3) 

7.5 

Light 

16.6 

500 

8,300 

94 

7,802 

80 

6,640 

67 

5,561 

53 

4,399 

_ 

_ 

_ 

- 

Medium 

74.7 

1000 

74,700 

94 

70,218 

80 

59,760 

67 

50,049 

53 

39,591 
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Table  47.  Details  of  road  cost  estimates  (Cont.) 
Excavation 


Road  standard 


Class  : 

3B-30 

BB-28 

B3-24  : 

CC- 

-20  : 

DD-16  : 

EE-12  : 

S-12 

Route  and  section 

: Length 

of  con-  : 
struct ion: 

Quan-  : 
tity 

Cost 

per 

Cu.Yd. 

Total  : 
cost  : 

Percent 

of 

BB-30 

Total 

cost 

Percent 

of 

BB-30 

Total  : 
cost  : 

Percent 

of 

33-30 

Total  ; 
cost  • 

Percent 

of 

BB-30 

Total 
cost  : 

Percent 

of 

BB-30 

Total  : 
cost  : 

Percent:  Total 

°f  : cost 
BB-30  : 

Miles 

Cubic 

yards 

Dollars 

Percent 

Dollars 

Percent 

Dollars 

Percent 

Dollars 

Percent 

Dollars 

Percent 

Dollars 

Peroent  Dollars 

Route  E ( Studies  1 

and  2) 

Seotion  A 

9.9 

Solid  rock 

30,449 

1.75 

53,285 

- 

- 

80- 

42,628 

73 

38,898 

55.1 

29,363 

36.5 

19,427 

- 

Common 

303,951 

.70 

212,766 

- 

- 

80 

170,213 

73 

155,319 

55.1 

117,245 

36.5 

77,574 

- . 

Section  B 

9.6 

Solid  rock 

204,816 

1.75 

358,428 

- 

- 

79.5 

285,074 

66.7 

239,200 

46.8 

167,680 

32.9 

117,992 

- 

Common 

592,329 

.70 

414,630 

- 

- 

79.5 

329,773 

66.7 

276,706 

46.8 

193,973 

32.9 

135,494 

- 

Section  C 

12.5 

Solid  rock 

302,864 

1.75 

530,012 

- 

- 

79.8 

423,011 

67.2 

355,925 

44.9 

238,190 

29.8 

158,174 

- 

Common 

698,487 

.70 

488,941 

- 

- 

79.8 

390,231 

67.2 

328,343 

44.9 

219,733 

29.8 

145,917 

- 

Section  D-Alternate 7.6 

Solid  rock 

383,611 

1.90 

728,861 

_ 

- 

79.8 

581,272 

66.2 

482,300 

44.0 

320,468 

29.7 

216,619 

- 

(Via  face) 

Common 

333,513 

.70 

233,459 

- 

- 

79.8 

186,186 

66.2 

154,484 

44.0 

102,648 

29.7 

69,385 

- 

Section  D 

12.1 

Solid  rock 

225, 02* 

1.75 

393,801 

- 

- 

79.9 

314,785 

63.9 

251,624 

43.3 

170,611 

28.2 

111,009 

- 

(Via  Hi-line) 

Common 

493,744 

.70 

345,621 

- 

- 

79.9 

276,272 

63.9 

220,839 

43.3 

149,738 

28.2 

97,427 

- 

Section  E 

6.0 

Solid  rock 

95,965 

1.90 

182,333 

- 

- 

77.5 

141,321 

63.9 

116,435 

39.3 

71,617 

27.8 

50,767 

- 

Common 

289,650 

.70 

202,755 

- 

- 

77.5 

157,149 

63.9 

129,476 

39.3 

79,638 

27.8 

56,452 

- 

Section  F 

7.8 

Solid  rock 

286,589 

1.75 

501,530 

- 

- 

79.5 

398,943 

b6.2 

332, 00d 

45.8 

229,916 

32.6 

163,549 

- 

Common 

414,099 

.70 

289,869 

- 

- 

79.5 

230,576 

66.2 

191,889 

45.8 

132,884 

32.6 

94,526 

- 

Section  G 

18.2 

Solid  rock 

43,993 

1.75 

76,988 

- 

- 

80 

61,591 

65 

50,042 

42 

32,335 

31 

23,866 

- 

Common 

265,544 

.70 

185,881 

- 

- 

80 

148,706 

65 

120,823 

27.8 

51,736 

20.5 

38,186 

- 

Section  H 

4.5 

Solid  rock 

527,432 

1.90 

1,002,121 

- 

- 

79.6 

797,759 

66.8 

669,151 

42.9 

430,181 

29.7 

297,867 

_ 

Common 

138,526 

.70 

96,968 

- 

- 

79.6 

77,193 

66.8 

64,749 

42.9 

41,625 

29.7 

28,822 

- 

Route  P 

'(Studies  1 . 2 & 3) 

Section  A 2.5  Solid  rock 

Common 

Section  3 3.5  Solid  rock 


Section  C 


3.25  Solid  rock 
Common 


5,637  1.75 

16,913  .70 

7,891  1.75 
23,673  .70 

7,349  1.75 

22,047  .70 


9,865  - 
11,839  - 

13,810  - 
16,571  - 
12,860  - 
15,433  - 


BB-30 

Route  E (Study  3) 


Section  A 

9.9 

Solid  rock 
Common 

30,449 

303,951 

1.75 

.70 

Section  B 

9.6 

Solid  rock 
Common 

204,816 

592,329 

1.75 

.70 

Section  C 

12.5 

Solid  rock 
Common 

302,864 

698,487 

1.75 

.70 

Section  D 

7.6 

Solid  rock 

383,611 

1.90 

(Via  face) 

Common 

333,513 

.70 

Section  D- Alter  rate  12.1 

Solid  rock 

225,029 

1.75 

(Via  Hi-llne) 

Common 

493,744 

.70 

Section  E 

5.6 

Solid  rock 
Conmon 

88,551 

267,270 

1.90 

.70 

Section  F 

4.5 

Solid  rock 
Common 

527,432 

138,526 

1.90 

.70 

Section  G 

10.0 

Solid  rock  1 
Common 

,025,462 

393,814 

1.90 

.70 

Section  H 

5.1 

Solid  rock 
Common 

592,435 

40,236 

1.90 

.70 

Section  I 

3.6 

Solid  rock 
Conmon 

550,144 

45,744 

1.90 

.70 

Route  S 

(Studies  1.  2 & 3) 

Section  A 

1.9 

Solid  rock 
Common 

54,795 

84,650 

1.90 

.70 

Section  B 

1.0 

Solid  rock 
Common 

18,795 

70,409 

1.90 

.70 

Route  7 (Study  3) 

Section  A 

2.2 

Solid  rock 
Common 

31,348 

117,554 

1.75 

.70 

Section  B 

3.2 

Solid  rock 
Common 

258,696 

162,294 

1.75 

.70 

Section  C 

1.0 

Conmon 

7,100 

.70 

Section  D 

23.1 

Solid  rock 
Common 

350,847 

960,174 

1.75 

.70 

Section  E 

10.8 

Solid  rock 
Common 

976, 9o8 
663,514 

1.75 

.70 

Section  F 

8.2 

Solid  rock 
Conmon 

696,435 

598,723 

1.75 

.70 

Section  G 

8.0 

Solid  rock 
Common 

883,924 

309,627 

1.75 

.70 

Section  H 

0.4 

Section  I 

13.8 

Solid  rock 
Common 

720,302 

635,411 

1.75 

.70 

Route  ,7-A  (Study  3) 

(Alternate  to  Sections 

C and  D of 

Route  .7) 

25.1 

Solid  rock  1 
Common  1 , 

,273,149 

,081,690 

1.75 

.70 

Route  7-N 

(Study  3) 

7.5 

Solid  rock 
Common 

429,008 

375,139 

1.75 

.70 

53,285 

- 

- 

80 

42,628 

73 

212,766 

- 

- 

80 

170,213 

73 

358,428 

- 

- 

79.5 

285,074 

66.7 

414,630 

- 

- 

79.5 

329,773 

66.7 

530,012 

- 

- 

79.8 

423,011 

67.2 

488,941 

- 

- 

79.8 

390,231 

67.2 

728,861 

- 

- 

79.8 

581,272 

66.2 

233,459 

- 

- 

79.8 

186,186 

66.2 

393,801 

- 

- 

79.9 

314,785 

63.9 

345,621 

- 

- 

79.9 

276,272 

63.9 

168,246 

- . 

- 

77.3 

130,051 

63.5 

187,089 

- 

- 

77.3 

144,616 

63.5 

1,002,121 

- 

- 

79.6 

797,759 

66.8 

96,968 

- 

- 

79.6 

77,193 

66.8 

1,948,378 

- 

- 

- 

- 

65.1 

275,670 

- 

- 

- 

- 

65.1 

1,125,626 

- 

- 

- 

_ 

65.1 

28,165 

- 

- 

_ 

_ 

65.1 

1,045,273 

- 

- 

79.6 

832,493 

66.4 

32,021 

“ 

“ 

79.6 

25,503 

66.4 

104,111 

96.4 

100,337 

78.2 

81,454 

59,255 

96.4 

57,107 

78. 2 

46,359 

- 

35,710 

96.4 

34,435 

78.3 

27,963 

_ 

49,286 

96.4 

47,526 

78.3 

38,595 

" 

54,859 

96.7 

53,071 

79.1 

43,407 

73.3 

82,288 

96.7 

79,607 

79.1 

65,110 

73.3 

452,718 

96.3 

435,865 

79.8 

361,215 

68.1 

113,606 

96.3 

109,376 

79.8 

90,644 

68.1 

4,970 

- 

613,983 

97.2 

596,659 

79.8 

490,270 

75.6 

672,122 

97.2 

653,158 

79.8 

536,694 

75.6 

1,709,676 

96.3 

1,645,823 

79.6 

l,ool,136 

67.3 

464,460 

96.3 

447,113 

79.6 

369,774 

67.3 

1,218,761 

96.3 

1,173,276 

39.6 

969, b51 

67.2 

419,106 

96.3 

403,465 

79.6 

333,443 

67.2 

1,546,867 

96.3 

1,489,226 

79.9 

1,235,389 

66.1 

216,739 

96.3 

208,663 

79.9 

173,096 

66.1 

1,260,529 

96.5 

1,215,900 

79.9 

1,007,182 

69.8 

444,788 

96.5 

429,040 

79.9 

355,392 

69.8 

2,228,010 

96.4 

2,146,761 

79.4 

1,769,333 

69.1 

757,183" 

96.4 

729,570 

79.4 

601,302 

69.1 

750,764 

. 

724,224 

598,834 

262,597 

- 

253,314 

- 

209,456 

- 

38,898 

55.1 

29,363 

36.5 

19,427 

_ 

. 

155,319 

55.1 

117,245 

36.5 

77,574 

- 

- 

239,200 

46.8 

167,680 

32.9 

117,992 

- 

_ 

276,706 

46.8 

193,973 

32.9 

136,494 

- 

- 

355,925 

44.9 

238,190 

29.8 

158,174 

_ 

_ 

328,343 

44.9 

219,733 

29.8 

145,917 

- 

_ 

482,300 

44.0 

320,468 

29.7 

216,619 

- 

_ 

154,484 

44.0 

102,648 

29.7 

69,385 

- 

_ 

251,624 

43.3 

170,611 

28.2 

111,009 

- 

_ 

220,839 

43.3 

149,738 

28.2 

97,427 

- 

_ 

106,877 

38.7 

65 , 106 

27.6 

46,457 

- 

_ 

118,848 

38.7 

72,398 

27.6 

51,661 

- 

_ 

669,151 

42.9 

430,181 

29.7 

297,867 

_ 

_ 

64,749 

42.9 

41,625 

29.7 

28,822 

- 

_ 

268,645 

43.8 

853,668 

30 

585,438 

14.5 

282,966 

179,482 

43.8 

120,783 

30 

82,832 

14.5 

40,036 

733,143 

43.9 

494,593 

30.2 

339,706 

14,8 

166,920 

18,344 

43.9 

12,375 

30.2 

8,500 

14.8 

4,177 

694,338 

43.2 

451,590 

30 

315,365 

_ 

_ 

21,271 

43.2 

13,834 

30 

9,600 

: 

: 

: 

- 

: 

: 

40,233 

46.7 

25,646 

60,349 

46.7 

38,468 

_ 

_ 

_ 

_ 

308,345 

45.9 

207,791 

- 

- 

- 

_ 

77,376 

45.9 

52,143 

- 

- 

" 

464,122 

48.5 

297,877 

_ 

_ 

_ 

I 

508,070 

4S.5 

326,084 

- 

_ 

_ 

_ 

150,907 

45 

769 ,la9 

- 

- 

_ 

_ 

012,662 

45 

208,962 

- 

_ 

_ 

_ 

619,456 

44.8 

546,120 

- 

_ 

_ 

_ 

281,794 

44.8 

137,799 

_ 

_ 

_ 

_ 

022,094 

45.6 

705,907 

_ 

- 

_ 

_ 

143,211 

45.6 

98,908 

- 

- 

- 

879,630 

45.8 

539,407 

_ 

_ 

_ 

310,385 

46.8 

207,977 

- 

- 

- 

_ 

540,636 

45.6  1,016,061  - 

_ 

_ 

523,581 

45.6  345,305  - 

- 

- 

_ 

518,352  - 

344,670  - 

_ 

_ 

_ 

181,305  - 

120,556  - 

- 

- 

- 
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Table  47.  Details  of  road  cost  estimates  (Cont.) 
Culverts 


Road  standard 


Route  and  section 

: Length 

Size 

B3-50 

BB-28 

BB-24 

CC 

-20  : 

DD- 

16  : 

ns 

-12  : 

12 

Quan-' 
tity  ; 

Cost 

per 

Lin. Ft. 

Total 

cost 

Percent 

of 

BB-30 

Total 

cost 

Percent 

of 

BB-30 

Total 

cost 

Porcent 

of 

BB-30 

Total  ; 
cost  ; 

Percent 

of 

B3-30 

Total  | 
cost  | 

Percent 

of 

BB-oO 

Total  * 
cost  j 

Percent 

of 

BB-30 

Total 

cost 

Linear 

lilies 

Inches 

Feet 

Dollars 

Percent 

Dollars 

Percent 

Dollars 

Perc  ent 

Dollars 

Percent 

Dollars 

Percent 

Dollars 

Percent 

Dollars 

Route  E (Studies  1 and  2) 

Section  A 

9.9 

18 

4,400 

5.00 

22,000 

- 

■ - 

80 

17,600 

67 

14,740 

53 

11,660 

40 

8,800 

- 

- 

24 

120 

7.50 

900 

- 

- 

80 

720 

67 

603 

53 

477 

40 

360 

- 

- 

36 

160 

13.50 

2,160 

- 

- 

80 

1,728 

67 

1,447 

53 

1,145 

40 

864 

- 

- 

48 

70 

22.50 

1,575 

- 

- 

80 

1,260 

67 

1,055 

53 

835 

40 

630 

- 

- 

Section  B 

9.6 

18 

4,200 

5.00 

21,000 

- 

- 

80 

16,800 

67 

14,070 

53 

11,130 

40 

8,400 

- 

- 

24 

210 

7.50 

1,575 

- 

- 

80 

1,260 

67 

1,055 

53 

835 

40 

630 

- 

- 

36 

140 

13.50 

1,890 

- 

- 

80 

1,512 

67 

1,266 

53 

1,002 

40 

756 

- 

- 

48 

110 

22.50 

2,475 

- 

- 

80 

1,980 

67 

1,658 

53 

1,312 

40 

990 

- 

- 

72 

102 

48.00 

4,896 

- 

- 

80 

3,917 

67 

3,280 

53 

2,555 

40 

1,958 

- 

- 

Section  C 

12.5 

18 

6,280 

5.00 

31,400 

- 

_ 

80 

25,120 

67 

21,038 

53 

16,642 

40 

12,560 

- 

- 

36 

70 

13.50 

945 

_ 

- 

80 

756 

67 

633 

53 

501 

40 

378 

- 

- 

48 

210 

22.50 

4,725 

- 

- 

80 

3,780 

67 

3,166 

53 

2,504 

40 

1,890 

- 

- 

Section  D-Alternute 

(Via  face) 

7.6 

18 

4,400 

5.00 

22,000 

- 

- 

80 

17,600 

67 

14,740 

53 

11,660 

40 

8,800 

- 

- 

72 

260 

48.00 

12,480 

- 

- 

80 

9,984 

67 

8,362 

53 

6,614 

40 

4,992 

- 

- 

Section  D (Via  Hl-llne) 

12.1 

18 

7,210 

5.00 

36,050 

- 

- 

80 

28,840 

67 

24,154 

53 

19,107 

40 

14,420 

- 

- 

72 

176 

48.00 

8,448 

_ 

- 

80 

6,758 

67 

5,660 

53 

4,477 

40 

3,379 

- 

- 

Section  E 

6.0 

18 

2,900 

5.00 

14,500 

- 

- 

80 

11,600 

67 

9,715 

53 

7,685 

40 

5,800 

- 

- 

60 

150 

35.00 

5,250 

_ 

- 

80 

4,200 

67 

3,518 

53 

2,783 

40 

2,100 

- 

- 

72 

150 

48.00 

7,200 

_ 

- 

80 

5,760 

67 

4,824 

53 

3,816 

40 

2,880 

- 

- 

Section  F 

7.8 

18 

3,360 

5.00 

16,800 

- 

- 

80 

13,440 

67 

11,256 

53 

8,904 

40 

6,720 

- 

- 

36 

140 

13.50 

1,890 

_ 

_ 

80 

1,512 

67 

1,266 

53 

1,002 

40 

756 

- 

- 

Section  G 

18.2 

18 

4,000 

5.00 

20,000 

- 

- 

80 

16,000 

67 

12,601 

var . 

2,849 

var. 

2,150 

- 

- 

Section  H 

4.5 

18 

2,150 

5.00 

10,750 

- 

- 

80 

8,600 

67 

7,203 

53 

5,698 

40 

4,300 

- 

- 

36 

250 

13.50 

3,375 

- 

- 

80 

2,700 

67 

2,261 

53 

1,789 

40 

1,350 

- 

- 

72 

300 

48.00 

14,400 

- 

- 

80 

11,520 

67 

9,648 

53 

8,632 

40 

5,760 

- 

- 

Route  P (Studies  1»2  & 3) 

Section  A 2.5 

Section  B 3.5 

Section  C 3.25 


Route  E (Study  3) 

Seotlon  A 9.9 


Section  C 


12.5 


Section  D (Via  face)  7.6 

Section  D-Alternate  12.1 

(Via  Hl-line) 

Section  E 5.6 

Section  F 4.5 

Section  G 10.0 

Section  H 5.1 

Section  I 3.6 


Route  3 (Studies  1,  2 & 3) 


Section  A 1.9 

Section  B 1.0 

Route  .1  (Study  3) 

Section  A 2.2 

Section  B 3.2 

Section  C 1.0 

Section  D 23.1 


Section  E 10.0 


Section  F 8.2 

Section  G 8.0 

Section  H 0.4 

Section  I 13.8 


E-12 


18 

540 

5.00 

2,700 

- 

18 

760 

5.00 

3,800 

18 

700  5.00 

BB-30 

3,500 

18 

4,400 

5.00 

22,000 

_ 

_ 

80 

17,600 

67 

14,740 

53 

11,660 

' 40 

8,800 

- 

- 

24 

120 

7.50 

900 

- 

- 

80 

720 

67 

603 

53 

477 

40 

360 

- 

- 

36 

160 

13.50 

2,160 

- 

- 

80 

1,728 

67 

1,447 

53 

1,145 

40 

864 

- 

- 

48 

70 

22.50 

1,575 

_ 

- 

80 

1,260 

67 

1,055 

53 

835 

40 

630 

- 

- 

18 

4,200 

5.00 

21,000 

- 

- 

80 

16,800 

67 

14,070 

53 

11,130 

40 

8,400 

- 

- 

24 

210 

7.50 

1,575 

- 

- 

80 

1,260 

67 

1,055 

53 

835 

40 

630 

- 

- 

36 

140 

13.50 

1,890 

— 

- 

80 

1,512 

67 

1,266 

53 

1,002 

40 

756 

- 

- 

48 

no 

22.50 

2,475 

- 

- 

80 

1,980 

67 

1,658 

53 

1,312 

40 

990 

- 

- 

72 

102 

48.00 

4,896 

- 

- 

80 

3,917 

67 

3,280 

53 

2,595 

40 

1,958 

- 

- 

18 

6,280 

5.00 

31,400 

- 

- 

80 

25,120 

67 

21,038 

53 

16,642 

40 

12,560 

- 

- 

36 

70 

13.50 

945 

- 

- 

80 

756 

67 

633 

53 

501 

40 

378 

- 

- 

48 

210 

22.50 

4,725 

- 

- 

80 

3,780 

67 

3,166 

53 

2,504 

40 

1,890 

- 

- 

18 

4,400 

5.00 

22,000 

_ 

- 

80 

17,600 

67 

14,740 

53 

11,660 

40 

8,800 

- 

- 

72 

260 

48.00 

12,480 

- 

- 

80 

9,984 

67 

8,362 

53 

6,614 

40 

4,992 

- 

- 

18 

7,210 

5.00 

36,050 

- 

- 

80 

23,840 

67 

24,154 

53 

19,107 

40 

14,420 

- 

- 

72 

176 

48.00 

8,448 

- 

- 

80 

6,758 

67 

5,660 

53 

4,477 

40 

3,379 

- 

- 

18 

2,710 

5.00 

13,550 

- 

- 

80 

10,840 

67 

9,079 

53 

7,182 

40 

5,420 

- 

- 

60 

150 

35.00 

5,250 

- 

- 

80 

4,200 

67 

3,518 

53 

2,783 

40 

2,100 

- 

- 

72 

150 

48.00 

7,200 

- 

- 

80 

5,760 

67 

4,824 

53 

3,816 

40 

2,880 

- 

- 

18 

2,150 

5.00 

10,750 

- 

- 

80 

8,600 

67 

7,203 

53 

5,698 

40 

4,300 

- 

- 

36 

250 

13.50 

3,375 

- 

- 

80 

2,700 

67 

2,261 

53 

1,789 

40 

1,350. 

- 

- 

72 

300 

48.00 

14,400 

_ 

- 

80 

11,520 

67 

9,648 

53 

8,632 

40 

5,760 

- 

- 

18 

4,500 

5.00 

22,500 

- 

- 

- 

- 

67 

15,075 

53 

11,925 

40 

9,000 

28 

6,300 

24 

180 

7.50 

1,350 

_ 

_ 

_ 

_ 

67 

905 

53 

716 

*0 

540 

35 

473 

36 

300 

13.50 

4,050 

- 

- 

— 

- 

67 

2,714 

53 

2,1*7 

40 

1,620 

35 

1,418 

48 

100 

22.50 

2,250 

_ 

_ 

- 

- 

67 

1,508 

53 

1,193 

40 

900 

35 

738 

18 

2,250 

5.00 

11,250 

_ 

_ 

- 

- 

67 

7,538 

53 

5,963 

40 

4,500 

28 

3,150 

24 

120 

7.50 

900 

- 

- 

- 

- 

67 

603 

53 

477 

40 

360 

35 

315 

36 

180 

13.50 

2,430 

_ 

_ 

_ 

_ 

67 

l,b20 

53 

1,288 

40 

972 

35 

851 

48 

100 

22.50 

2,250 

_ 

_ 

_ 

_ 

67 

1,508 

53 

1,193 

40 

900 

35 

788 

18 

1,730 

5.00 

8,650 

- 

- 

80 

6,920 

67 

5,796 

53 

4,585 

40 

3,460 

- 

- 

60 

150 

35.00 

5,250 

80 

4,200 

67 

3,518 

53 

2,783 

40 

2,100 

~ 

" 

18 

950 

5.00 

4,750 

94 

4,465 

80 

3,800 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

10 

475 

5.00 

2,375 

94 

2,233 

80 

1,900 

- 

- 

- 

“ 

" 

18 

1,200 

5.00 

6,000 

94 

5,640 

80 

4,800 

67 

4,000 

53 

3,180 

_ 

_ 

- 

_ 

18 

1,540 

5.00 

7,700 

94 

7,238 

80 

6,160 

67 

5,159 

53 

4,081 

- 

- 

“ 

18 

12,480 

5.00 

62,400 

94 

58,656 

80 

49,920 

67 

41,808 

53 

33,072 

- 

- 

- 

- 

24 

280 

7.50 

2,100 

94 

1,974 

80 

1,680 

67 

1,407 

53 

1,113 

- 

- 

- 

- 

36 

120 

13.50 

1,620 

94 

1,523 

80 

1,296 

67 

1,085 

53 

659 

- 

- 

- 

- 

48 

414 

22.50 

9,315 

94 

8,756 

80 

7,452 

67 

6,241 

53 

4,937 

- 

- 

- 

- 

72 

140 

48.00 

6,720 

94 

6,317 

80 

5,376 

67 

4,502 

53 

3,562 

- 

- 

- 

- 

18 

5,150 

5.00 

25,750 

94 

24,205 

80 

20,600 

67 

17,253 

53 

13,648 

- 

- 

- 

- 

36 

120 

12.75 

1,530 

94 

1,438 

80 

1,224 

67 

1,025 

53 

811 

- 

- 

- 

- 

60 

200 

35.00 

7,000 

94 

6,580 

80 

5,600 

67 

4,690 

53 

3,710 

- 

- 

- 

- 

72 

200 

48.00 

9,600 

94 

9,024 

80 

7,680 

67 

6,432 

53 

5,088 

- 

- 

- 

- 

18 

4,850 

5.00 

24,250 

94 

22,795 

80 

19,400 

67 

16,248 

53 

12,853 

- 

- 

- 

- 

36 

120 

12.75 

1,530 

94 

1,438 

80 

1,224 

67 

1,025 

53 

811 

- 

- 

- 

- 

72 

200 

48.00 

9,600 

94 

9,024 

80 

7,680 

67 

6,432 

53 

5,088 

- 

- 

- 

- 

18 

3,820 

5.00 

19,100 

94 

17,954 

80 

15,280 

67 

12,797 

53 

10,123 

- 

- 

- 

- 

36 

180 

12.75 

2,295 

94 

2,157 

80 

1,836 

67 

1,538 

53 

1,216 

~ 

" 

" 

18 

6,600 

5.00 

33,000 

94 

31,020 

80 

26,400 

67 

22,110 

53 

17,490 

- 

- 

- 

- 

24 

210 

7.50 

1,575 

94 

1,481 

80 

1,260 

67 

1,055 

53 

835 

- 

- 

- 

- 

36 

140 

13.50 

1,890 

94 

1,777 

80 

1,512 

67 

1,266 

53 

1,002 

" 

Route  .7- A (Study  3) 
(Alternate  to  Sections 
C and  D of  Route  71) 


Route  ■.‘f-N  (Study  3) 


25.1  18  12,100 

36  360 

48  120 

60  300 

7.5  18  4,570 

24  60 

72  136 


5.00  60,500  94 

13.50  4,860  94 

22.50  2,700  94 

35.00  10,500  94 

5.00  22,850  94 

7.50  450  94 

48.00  6,528  94 


56,870  80  48,400 

4,568  80  3,888 

2,538  80  2,160 

9,870  80  8,400 

21,479  80  18,280 

423  80  360 

6,136  80  5,222 


67  40,535  53 

67  3,256  53 

67  1,809  53 

67  7,035  53 

67  15,310  53 

67  302  53 

67  4,374  53 


32,065 

2,576 

1,431 

5,565 

12,111 
239 
a, 460 


( 
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Table  U1 • Details  of  road  cost  estimates  (Cont.) 
Bridges 


Road  standard 

: BB-30 

BB-28 

: BB-24 

: CC-20 

DD-16 

EE- 12 

12 

Route  and  section  : Length:  Location 

: „ : Cost  . , 

cuan-  Total 

: tity  iuStkl  °°St 

Percent:  Total 

or  : , 

BB-30  : °°st 

•.Percent: 
: of  : 

: BB-30  : 

Total 

cost 

;Per'ent;  Total 
: BB-30  : C0St 

Pereert:  Total 
BB-30  j cost 

Percent:  m , .. 

. Total 

BB-30  : cost 

Percent 

of 

BB-30 

Total 

cost 

Uiles 

Linear 

Feet  Dollars 

Percent  Dollars 

Percent 

Dollars 

Percent  Dollars 

Percent  Dollars 

Percent  Dollars 

Percent 

Dollars 

Section  A 

9.9 

Libby  Creek 

60 

450 

27,000 

_ 

- 

80 

21,600 

65 

17,550 

45 

12,150 

32 

8,640 

- 

Section  B 

9.6 

Fisher  Rivor 

100 

450 

45,000 

- 

- 

80 

36,000 

65 

29,250 

45 

20,250 

32 

14,400 

- 

Section  C 

12.5 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

- 

_ 

_ 

Section  D-Alternate 
(Via  face)  7.6 

Cripple  Horse 

Cliff 

200 

450 

90,000 

80 

72,000 

65 

58,500 

45 

40,500 

32 

28,800 

Section  D 
(Via  Hi-line) 

12.1 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Section  E 

6.0 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Section  F 

7.8 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Section  G 

18.2 

Swamp  Creek 

50 

450 

22,500 

- 

- 

80 

18,000 

65 

14,625 

- 

- 

- 

- 

- 

Section  H 

4.5 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Route  P 

(Studies  1,  2 ana  3) 


Section  A 

2.5 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Section  B 

3.5 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Section  C 

3.25 

- 

- 

- 

" 

- 

" 

- 

" 

- 

Route  E (Study  3) 

Section  A 

9.9 

Libby  Creek 

60 

450 

27,000 

- 

- 

80 

21,600 

65 

17,550 

45 

12,150 

32 

8,640 

- 

- 

Section  B 

9.6 

Fisher  River 

100 

450 

45,000 

- 

- 

eo 

36,000 

65 

29,250 

45 

20,250 

32 

14,400 

- 

- 

Section  C 

12.5 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

_ 

- 

- 

- 

- 

Section  D 

CriDple  Horse 

(Via  face) 

7.6 

Cliff 

200 

450 

90,000 

- 

- 

80 

72,000 

65 

58,500 

45 

40,500 

32 

28,800 

- 

- 

Section  D-Alternate 

(Via  Hi-line) 

12.1 

- 

- 

- 

- 

- 

- 

- 

- 

_ 

- 

_ 

_ 

- 

_ 

- 

- 

Section  E 

5.6 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

_ 

- 

- 

- 

- 

Section  F 

4.5 

- 

- 

- 

- 

- 

- 

- 

- 

- 

_ 

_ 

- 

- 

- 

- 

- 

Section  G 

10.0 

Ten  Mile  Creek 

24 

450 

10,800 

- 

_ 

- 

_ 

65 

7,020 

45 

4,860 

32 

3,456 

28 

3,024 

Section  H 

5.1 

- 

- 

- 

- 

- 

- 

_ 

_ 

_ 

- 

_ 

_ 

_ 

_ 

_ 

_ 

Section  I 

3.6 

" 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Route  S 

(Studies  1,  2 8c  3) 

Section  A 

1.9 

- 

- 

- 

- 

_ 

- 

_ 

_ 

_ 

_ 

_ 

- 

_ 

_ 

_ 

_ 

Section  B 

1.0 

- 

" 

- 

- 

- 

" 

" 

- 

- 

" 

- 

- 

- 

Route  .7  (Study  3) 

Section  A 

2.2 

- 

- 

- 

- 

- 

- 

_ 

- 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

Section  B 

3.2 

Tub  Gulch 

450 

450 

202,500 

96 

194,400 

80 

162,000 

65 

131,625 

45 

91,125 

- 

_ 

_ 

- 

Section  C 

1.0 

- 

- 

- 

- 

- 

_ 

- 

_ 

_ 

_ 

- 

- 

_ 

_ 

_ 

_ 

Section  D 

23.1 

- 

_ 

- 

- 

- 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

Section  E 

10.8 

- 

- 

_ 

- 

- 

- 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

Section  F 

8.2 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

_ 

_ 

- 

- 

Section  G 

8.0 

Big  Creek 

24 

450 

10,800 

96 

10,368 

80 

8,640 

65 

7,020 

45 

4,860 

_ 

- 

- 

- 

NF  Big  Creek 

16 

450 

7,200 

96 

6,912 

80 

5,760 

65 

4,680 

45 

3,240 

- 

- 

- 

- 

Section  H 

0.4 

Reservoir 

2100 

- 

- 

3,560,000 

_ 

3,180,000 

- 

- 

- 

- 

_ 

- 

_ 

Section  I 

13.8 

Plnkham  Creek 

300 

450 

135,000 

96 

129,600 

80 

108,000 

65 

87,750 

45 

60,750 

- 

" 

- 

" 

Route  V- A (Study  3) 

(Alternate  to  Sections 

C and  D of  Route 

r,V)  25. 

1 

- 

- 

“ 

- 

- 

- 

- 

- 

- 

- 

" 

- 

Route  ,7-N  (Study  3) 

7.5 

Boulder  Creek 

100 

450 

45,000 

96 

43,200 

80 

36,000 

65 

29,250 

45 

20,250 

- 

- 

- 

- 

94' 


Table  47.  Details  of  road  cost  estimates  (Cont.) 
Guard  rails 


Route  and  section 


Route  B (Studies  1 and  2) 
Section  A 
Section  B 
Section  C 

Section  D-Alternate 
(Via  face) 

Section  D 
(Via  Hi-line) 

Section  E 
Section  F 
Section  G 
Section  H 

Route  P (Studies  L 2 tc  3) 
Section  A 
Section  B 
Section  C 

Route  E (Study  3) 

Section  A 
Section  B 
Section  C 

Section  D (Via  face) 
Section  D-Alternate 
(Via  Hi-llne ) 

Section  E 
Section  F 
Section  G 
Section  H 
Section  I 

Route  S (Studies  1.2  & 3) 
Section  A 
Section  B 

Route  "/  (Study  3) 

Section  A 
Section  B 
Section  C 
Section  D 
Section  E 
Section  F 
Section  G 
Section  H 
Section  I 

Route  V.'-A  (Study  3) 
(Alternate  to  Sections 
C and  D of  Route  '//) 

Route  '.7-K  (Study  3) 


Road  standard 


BB-30 

BB-28 

3B-24 

cc 

-20 

DD-16 

ICE- 

12 

S-1S 

: Length 

Cost 

Percent 

Porcent 

Percent 

Percent 

Total 

Percent 

Total 

Percent : 

Total 

tity 

per 

mile 

cost 

of 

BB-30 

cost 

of 

BB-30 

cost 

of 

BB-30 

cost 

of 

BB-30 

cost 

of 

BB-30 

cost 

BB-30  : 

cost 

Wiles 

Miles 

Dollars 

Percent 

Dollars 

Percent 

Dollars 

Percent 

Dollars 

Percent 

Dollars 

Percent 

Dollars 

Percent 

Dollars 

9.9 

9.6 

.75 

24,000 

18,000 

_ 

_ 

100 

18,000 

100 

18,000 

100 

18,000 

50 

9,000 

- 

- 

12.5 

.4 

24,000 

9,600 

- 

- 

100 

9,600 

100 

9,600 

100 

9,600 

50 

4,800 

- 

7.6 

.5 

24,000 

12,000 

- 

- 

100 

12,000 

100 

12,000 

100 

12,000 

50 

6,000 

- 

- 

12.1 

.1 

24,000 

2,400 

_ 

_ 

100 

2,400 

100 

2,400 

100 

2,400 

50 

1,200 

_ 

_ 

6.0 

2.0 

24,000 

48,000 

- 

- 

100 

48,000 

100 

48,000 

100 

48,000 

50 

24,000 

- 

- 

7.8 

.75 

24,000 

18,000 

- 

- 

100 

18,000 

100 

18,000 

100 

18,000 

50 

9,000 

- 

- 

18.2 

- 

4.5 

.9 

24,000 

21,600 

_ 

100 

21,600 

100 

21,600 

100 

21,600 

50 

10,800 

“ 

“ 

2.5 

_ 

_ 

3.5 

- 

- 

3.25 

- 

- 

9.9 

- 

9.6 

.75 

24,000 

18,000 

_ 

- 

100 

18,000 

100 

18,000 

100 

18,000 

50 

9,000 

- 

- 

12.5 

.4 

24 , 000 

9,600 

- 

- 

100 

9,600 

100 

9,600 

100 

9,600 

50 

4,800 

- 

- 

7.6 

.5 

24,000 

12,000 

- 

100 

12,000 

100 

12,000 

100 

12,000 

50 

6,000 

“ 

12.1 

.1 

24,000 

2,400 

_ 

_ 

100 

2,400 

100 

2,400 

100 

2,400 

50 

1,200 

- 

. 

5.6 

2.0 

24,000 

48,000 

- 

_ 

100 

48,000 

100 

48,000 

100 

48 , 000 

50 

24,000 

- 

- 

4.5 

.9 

24,000 

21,600 

- 

- 

100 

21,600 

100 

21,600 

100 

21,600 

50 

10,800 

- 

- 

10.0 

.8 

24,000 

19,200 

- 

- 

- 

- 

100 

19,200 

100 

19,200 

50 

9,600 

- 

- 

5.1 

.4 

24,000 

9 ,600 

- 

- 

- 

- 

100 

y ,600 

100 

9,600 

50 

4,800 

- 

- 

3.6 

.8 

24,000 

19,200 

- 

- 

100 

19,200 

100 

19,200 

100 

19,200 

50 

9,600 

- 

" 

1.9 

.6 

24,000 

14,400 

100 

14,400 

100 

14,400 

- 

- 

- 

- 

- 

- 

- 

- 

1.0 

.3 

24,000 

7,200 

100 

7,200 

100 

7,200 

" 

- 

" 

- 

" 

“ 

2.2 

.25 

24,000 

6,000 

100 

6,000 

100 

6,000 

100 

6,000 

100 

6,000 

_ 

_ 

_ 

_ 

3.2 

•25 

24,000 

6,000 

100 

6,000 

100 

6,000 

100 

6,000 

100 

6,000 

- 

- 

- 

- 

1.0 

- 

23.1 

.4 

24,000 

9,600 

100 

.9,600 

100 

9,600 

100 

9,600 

100 

9,600 

- 

- 

- 

- 

10.8 

1.75 

24,000 

42,000 

100 

42,000 

100 

42,000 

100 

42,000 

100 

42,000 

- 

- 

- 

- 

8.2 

1.5 

24,000 

36,000 

100 

36,000 

100 

36,000 

100 

36,000 

100 

36,000 

- 

- 

- 

- 

8.0 

.5 

24,000 

12,000 

100 

12,000 

100 

12,000 

100 

12,000 

100 

12,000 

- 

- 

- 

13.8 

•35 

24,000 

8,400 

100 

8,400 

100 

8,400 

100 

8,400 

100 

8,400 

- 

- 

- 

- 

25.1 

3.65 

24,000 

87,600 

100 

87,600 

100 

87,600 

100 

87,600 

100 

87,600 

- 

- 

7.5 

.5 

24,000 

12,000 

100 

12,000 

100 

12,000 

100 

12, 000 

100 

12,000 

- 

- 

- 

- 

95 


Table  47 . Details  of  road  cost  estimates  (Cont.) 
Surfacing 


Road  standard 

BB-30 

BD-28 

33-24 

CC- 

■20 

DD-16 

ZZ 

-12 

"-12 

Route  and  section 

: Length 

Quan-  ' 
tity  ; 

Cost 

per 

Cu.Yd. 

Total 

cost 

Percent: 

of 

B3-30 

Total 

cost 

Percent 

of 

BB-30 

Total 

cost 

Percent 

of 

33-30 

Total 

cost 

Percent 

of 

33-30 

Total 

cost 

Percent 

of 

BB-30 

Total 

C03t 

rsronni:  „otal 
of  : . 

ro-ao  ; cost 

Cubic 

Tiles 

Yards 

Dollars 

Percent 

Dollars 

Percent 

Dollars 

Fercent 

Dollars 

Percent 

Dollars 

Percent 

Dollars 

Percent  Dollars 

Route  Z (Studies  1 ana  2) 

Section  A 

9.y 

59,*i00 

1.50 

89,100 

- 

- 

80 

71,280 

71 

63,261 

bl 

54,351 

51 

45,441 

- 

Section  3 

9.6 

57,600 

1.50 

86,400 

_ 

_ 

80 

b9 ,120 

71 

61,344 

61 

52,704 

51 

44 , 364 

- 

Section  C 

12.5 

70, 000 

1.50 

112,500 

- 

- 

80 

90,000 

71 

79,875 

bl 

b8,b25 

bl 

57,o75 

- 

Section  D- Alternate 
(Via  face) 

Section  D 

7.6 

40,600 

1.50 

btJ,*00 

- 

- 

80 

04,720 

71 

48,5b4 

61 

-il,  724 

51 

04,884 

- 

(Via  Hi-line ) 

12.1 

72,b00 

l.bO 

108,900 

- 

- 

80 

87,120 

71 

77,319 

61 

66,42y 

bl 

5b, 539 

Section  Z 

6.0 

36,000 

1.50 

54,000 

- 

- 

80 

43,200 

71 

38,340 

61 

32,940 

51 

27,540 

- . 

Section  F 

7.8 

45,800 

1.50 

70,200 

- 

- 

80 

56,160 

71 

49,842 

61 

42,822 

51 

35,802 

- 

Section  G 

18.2 

109,200 

1.50 

163,800 

- 

- 

80 

131,040 

71 

116,298 

61 

99,918 

51 

83,538 

- 

Section  K 

4.5 

27,000 

1.50 

40,500 

- 

- 

80 

32,400 

71 

28,755 

61 

24,705 

51 

20,655 

- 

Z-12 


Route  P (Studies  1.2&3) 


Section  A. 

2.5 

- JlOOO/L'l. 

2,500 

Section  B 

5.5 

1000/1:1. 

3,500 

Section  C 

3.25 

1000/t'i. 

3,250 

Route  Z (Study  3) 
Section  A 

9.9 

59,400 

BB-30 

1.50 

89,100 

80 

71,280 

71 

63,261 

61 

54,351 

51 

45,441 

Section  B 

9.6 

57,600 

1.50 

86,400 

- 

- . 

80 

69,120 

71 

61,344 

63 

52,704 

51 

44,064 

- 

- 

Section  C 

12.5 

75,000 

1.50 

112,500 

- 

- 

80 

90,000 

71 

79,375 

6] 

68,625 

51 

57,375 

- 

- 

Section  D (Via  face) 

7.6 

45,600 

1.50 

68,400 

- 

- 

80 

54,720 

71 

48,564 

61 

41,724 

51 

34,884 

- 

- 

Section  D-Alternate 

(Via  Hl-llne ) 

12.1 

72,600 

1.50 

108,900 

- 

- 

80 

87,120 

71 

77,319 

61 

66,429 

51 

55,539 

- 

- 

Section  Z 

5.6 

33,600 

1.50 

50,400 

- 

- 

80 

40,320 

71 

35,784 

61 

30,744 

51 

25,704 

- 

- 

Section  F 

4.5 

27,000 

1.50 

40,500 

- 

- 

80 

32,400 

71 

28,755 

61 

24,705 

51 

20,655 

- 

- 

Section  G 

10.0 

60,000 

1.50 

90,000 

- 

- 

- 

- 

71 

63,900 

61 

84,900 

51 

45,900 

25 

22,5' 

Section  H 

5.1 

30,600 

1.50 

45,900 

- 

- 

- 

- 

71 

32,589 

61 

27,999 

51 

23,409 

25 

11,4' 

Section  T 

3.6 

21,600 

1.50 

32,400 

* 

80 

25,920 

71 

23,004 

61 

19,764 

51 

16,524 

- 

- 

Route  o (Studies  1.2  A 3) 

Section  A 

1.9 

11,400 

1.50 

17,100 

94 

16,074 

80 

13,680 

- 

_ 

_ 

- 

_ 

_ 

_ 

_ 

Section  B 

1.0 

6,000 

1.50 

9,000 

94 

8,460 

80 

7,200 

- 

- 

- 

- 

- 

- 

- 

- 

Route  77  (Study  3) 

Section  A 

2.2 

13,200 

1.50 

19,800 

94 

18,612 

80 

15,840 

71 

14,058 

61 

12,078 

- 

- _ 

- 

- 

Section  3 

3.2 

19,200 

1.50 

28,800 

94 

27,072 

80 

23,040 

71 

20,448 

61 

17,568 

_ 

_ 

- 

- 

Section  C 

1.0 

3,509 

1.50 

5,264 

96.2 

5,066 

Section  D 

23.1 

138,600 

1.50 

207,900 

94 

195,426 

80 

166,320 

71 

147,609 

61 

126,819 

- 

_ 

- 

_ 

Section  2 

10.8 

64,800 

1.50 

97,200 

94 

91,368 

80 

77,760 

71 

69,012 

61 

59,292 

- 

- 

- 

_ 

Section  F 

8.2 

49,200 

1.50 

73,800 

94 

69,372 

80 

59,040 

71 

52,398 

61 

45,018 

- 

- 

- 

_ 

Section  G 

8.0 

48,000 

1.50 

72,000 

94 

67,680 

80 

57,600 

71 

51,120 

61 

43,920 

- 

- 

- 

- 

Section  H 

0.4 

Section  I 

13.8 

82,800 

1.50 

124,200 

94 

116,748 

80 

99,360 

71 

88,182 

61 

75,762 

" 

- 

- 

Route  77- A (Study  3) 
(Alternate  to  Sections 

C and  D of  Route  7) 

25.1 

150,600 

1.50 

225,900 

94 

212,346 

80 

180,720 

71 

160,389 

61 

137,799 

- 

- 

- 

Route  ,-N  (Study  3) 

7.5 

45,000 

1.50 

67,500 

94 

63,450 

80 

54,000 

71 

47,925 

61 

41,175 

- 

- 

- 

- 
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Table  U1 . Details  of  road  cost  estimates  (Cont.) 
Oiling 


< 


Road  standard 


BB-30 

BB-28 

B3-24  : 

CC- 

-20  : 

DD-16 

EE-12 

E- 

12 

Route  and  section 

: Length 

*uan-  * 
tity  ; 

Cost 

per 

3q.Yd. 

Total  :Per=9nt 
«* ; £» 

Total  :Pe”9nt 
co3t  i BB-30 

Total  :Pe£Snt 
0OSt  ; BB-30 

Total  ; 
cost  [ 

Percent: 

of 

BB-30 

Total 

cost 

Percent 

of 

BB-30 

Total 

cost 

Percent 

of 

83-30 

Total 

cost 

Miles 

Square 

Yard 

Dollars  Percent 

Dollars  Percent 

Dollars  Percent 

Dollars 

Percent 

Dollars 

Percent 

Dollars 

Percent 

Dollars 

Route  E (Studies  1 and  2) 

Section  A 

y.9 

174,240 

.60 

104,544 

- 

- 

80 

83,635 

37.9 

39,585 

- 

- 

- 

- 

- 

- 

Section  B 

9.6 

168,960 

.60 

101,376 

- 

- 

80 

81,101 

37.9 

38,422 

- 

- 

- 

- 

- 

- 

Section  C 

12.5 

220,000 

.60 

132,000 

- 

- 

80 

105,600 

37.9 

50,028 

- 

- 

- 

- 

- 

- 

Section  D-Alternate 

(Via  face) 

7.6 

133,760 

.60 

80,256 

- 

- 

80 

64,205 

37.9 

30,417 

- 

- 

- 

- 

- 

- 

Section  D 

(Via  Hi-llne) 

12.1 

212,960 

.60 

127,776 

- 

- 

80 

102,221 

37.9 

48,427 

- 

- 

- 

- 

- 

- 

Section  E 

6.0 

105,600 

.60 

63,360 

- 

- 

80 

50,688 

37.9 

24,013 

- 

- 

- 

- 

- 

- 

• Section  F 

7.8 

137,280 

.60 

82,368 

- 

- 

80 

65,894 

o7,9 

31,217 

- 

- 

- 

- 

- 

- 

Section  G 

18.2 

320,320 

.60 

192,192 

- 

- 

80 

153,753 

37. y 

72,8*1 

- 

- 

- 

- 

- 

- 

Section  H 

4.5 

79,200 

.60 

47,520 

- 

- 

80 

38,016 

- 

" 

" 

- 

- 

Route  P (Studies  1. 2 & 3) 

Section  A 

2.5 

- 

Section  B 

3.5 

- 

- 

Section  C 

3.2b 

Route  E (Study  3J_ 

Section  A 

9.9 

174,240 

.60 

104,544 

- 

- 

80 

83,635 

37.9 

39,585 

- 

- 

- 

- 

- 

- 

Section  3 

9.6 

168,960 

.60 

101,376 

- 

- 

80 

81,101 

37.9 

38,422 

- 

- 

- 

- 

- 

- 

Section  C 

12.5 

220,000 

.60 

132,000 

- 

- 

80 

105,600 

37.9 

50,028 

_ 

- 

_ 

_ 

- 

- 

Section  D (Via  face) 

7.6 

133,760 

.60 

80,256 

- 

- 

80 

64,205 

37.9 

30,417 

_ 

- 

- 

_ 

- 

- 

Section  D-Alternate 

(Via  Hi-line) 

12.1 

212,960 

.60 

127,776 

_ 

_ 

80 

102,221 

37.9 

48,427 

_ 

_ 

_ 

_ 

_ 

_ 

Section  3 

5.6 

98,560 

.60 

59,136 

- 

- 

80 

47,309 

37.9 

22,413 

_ 

_ 

_ 

_ 

- 

- 

Section  F 

4.5 

79,200 

.60 

47,520 

- 

_ 

80 

38,016 

_ 

_ 

_ 

_ 

_ 

. 

_ 

_ 

Section  G 

10.0 

176,000 

.60 

105,600 

- 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

Section  H 

5.1 

89,760 

.60 

53,856 

Section  I 

3.6 

63,360 

.60 

38,016 

- 

80 

30,413 

- 

- 

- 

- 

- 

- 

- 

- 

Route  S (Studies  1^  § &,3J_ 

Section  A 

1.9 

33,440 

.60 

20,064 

94 

18,860 

80 

16,051 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

Section  B 

1.0 

17,600 

.60 

10,560 

94 

9,926 

80 

8,448 

- 

- 

- 

- 

- 

- 

- 

Route  ':!  (Study  3) 

Section  A 

2.2 

38,720 

.60 

23,232 

94 

21,838 

80 

18,586 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

Section  B 

3.2 

56,400 

.60 

33,840 

94 

31,810 

80 

27,072 

. 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

Section  C 

1.0 

17,600 

.60 

10,560 

94 

9,926 

Section  D 

23.1 

406,560 

.60 

243,936 

94 

229,300 

80 

195,149 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

Section  S 

10.8 

190,080 

.60 

114,048 

94 

107,205 

80 

91,238 

_ 

- 

_ 

_ 

_ 

_ 

_ 

_ 

Section  F 

8.2 

144,320 

.60 

86,592 

94 

81,396 

80 

69,274 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

Section  G 

8.0 

140,800 

.60 

84,480 

94 

79,411 

80 

67,584 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

Section  H 

.4 

Section  I 

13.8 

242,880 

.60 

145,728 

94 

136,984 

80 

116,582 

- 

" 

- 

- 

- 

- 

- 

- 

Route  7/-A  (Study  3) 
(Alternate  to  Sections 

C and  D of  Route  7) 

25.1 

441,760 

.60 

265,056 

94 

249,153 

80 

212,045 

- 

- 

- 

- 

" 

- 

- 

Route  7-r:  (Study  o) 

7.5 

132,000 

.60 

79,200 

94 

74,448 

80 

63,360 

- 

- 

- 

- 

- 

_ 

- 

- 

( 
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Table  47*  Details  of  road  cost  estimates  (Cont.) 


Other 


Engineering  and  Contingencies 

General 

Adjp.inistr 

cion 

Route  and  section 

Length: 

Road  standard 

Roic 

standard 

BB-30  : 

3B-28 

BB-24 

CC-20 

DD-16 

EE-12 

E-12 

BB-30  : 

B3-28 

BB-24 

CC-20  : 

DD-16 

EE-12 

E-12 

Miles 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars  Dollars 

Dollars 

Dollars 

Route  E (Studies  1 and  2) 

Section  A 

9.9 

68,836 

- 

35,068 

•±4 , 743 

31,102 

22,303 

- 

o2,123 

- 

2o,b99 

20,880 

14,ol4 

10, *08 

- 

Section  B 

y.b 

138,290 

- 

110,632 

89 ,e89 

62,491 

44,806 

- 

64,536 

- 

51,028 

41,948 

29,163 

20,910 

- 

Section  C 

12.5 

175,047 

- 

140,037 

113,780 

76,146 

52,864 

- 

81,o88 

- 

65, obi 

bo, 098 

35,535 

24,670 

- 

Section  D-Altcrnate 

(Via  faoe) 

7.6 

158,575 

- 

126,860 

103,074 

68,980 

47,890 

- 

74,002 

- 

59,201 

48,101 

32,191 

22,348 

- 

Section  D 

(Via  Hi-llne) 

12.1 

lo6 , 193 

- 

108,955 

64,652 

5t>,b51 

09,331 

- 

bo, 037 

- 

50,O4o 

39,50* 

26,437 

18,354 

- 

Section  E 

6.0 

75,210 

- 

60,168 

48,886 

32,716 

22,713 

- 

35,098 

- 

28,073 

22,814 

15,268 

10,600 

- 

Section  F 

7.3 

129,331 

- 

103,465 

84,065 

58,199 

41,903 

- 

60,354 

- 

48,284 

39,230 

27,159 

19,555 

- 

Section  G 

18.2 

84,824 

- 

67,859 

50,126 

25,315 

19,913 

- 

39,585 

- 

31,667 

23,392 

11,814 

9,292 

- 

Section  K 

4.5 

153,478 

- 

122,782 

99,761 

66,763 

46,350 

- 

71,623 

57,298 

46,555 

31,156 

21,630 

- 

Route  P (Studies  1,  2 & 3) 

Section  A 

2.5 

- 

- 

- 

- 

- 

- 

4,426 

- 

- 

- 

- 

- 

- 

2,065 

Section  B 

3.5 

- 

- 

- 

- 

- 

- 

6,196 

- 

- 

- 

- 

- 

- 

2,891 

Section  C 

3.25 

" 

- 

- 

" 

5,753 

“ 

- 

- 

- 

2,685 

Route  E (Study  3) 

Section  A 

9.9 

63,836 

- 

55,068 

44,743 

31,102 

22,303 

- 

32,123 

- 

25,699 

20,880 

14,514 

10,408 

- 

Section  B 

9.6 

138,290 

- 

110,632 

89,889 

62,491 

44,806 

- 

64,536 

- 

51,628 

41,948 

29,163 

20,910 

- 

Section  C 

12.5 

175,047 

- 

140,037 

113,780 

76,146 

52,864 

- 

81,688 

- 

65,351 

53,098 

35,535 

24,670 

- 

Section  D (Via  face) 

7.6 

158,575 

- 

126,860 

103,074 

68,980 

47,890 

- 

74,002 

- 

59,201 

48,101 

32,191 

22,348 

- 

Section  D-Alternate 

(Via  Hi-line) 

12.1 

136,193 

- 

108,955 

84,652 

56,651 

39,331 

- 

63,557 

- 

50,846 

39,504 

26,437 

18,354 

- 

Section  E 

5.6 

70,196 

- 

56,157 

45,628 

30,535 

21,199 

- 

32 , 758 

- 

26,207 

21,293 

14,250 

9,893 

- 

Section  F 

4.5 

153,478 

_ 

122,782 

99,761 

66,763 

46,350 

- 

71,623 

- 

57,298 

46,555 

31,156 

21,630 

- 

Section  G 

10.0 

309,348 

_ 

- 

194,889 

134,566 

93,423 

47,021 

144,362 

- 

- 

90,948 

62,798 

43,597 

21,943 

Section  H 

5.1 

157,767 

_ 

- 

99,388 

68,629 

47,646 

23,981 

73,625 

- 

- 

46,431 

32,027 

22,235 

11,191 

Section  I 

3.6 

144,091 

- 

115,273 

93,659 

62,680 

43,516 

- 

67,243 

" 

53,794 

43,708 

29,251 

20,307 

Route  3 (Studies  1.  2 &3) 

Section  A 

1.9 

28,462 

27,323 

22,769 

- 

- 

- 

- 

13,282 

12,751 

10,626 

- 

- 

- 

- 

Section  B 

1.0 

14,980 

14,381 

11,984 

" 

" 

6,991 

6,711 

5,592 

- 

- 

Route  7 (Study  3) 

Section  A 

2.2 

24,723 

23,735 

19,779 

16,070 

11,126 

- 

- 

11,538 

11,076 

9,230 

7,499 

5,192 

- 

- 

Section  B 

3.2 

103,844 

99,690 

83,075 

67,498 

46,730 

- 

- 

48,460 

46,522 

38,768 

31,499 

21,807 

- 

- 

Section  C 

1.0 

2,495 

2,395 

- 

_ 

- 

- 

- 

1,164 

1,118 

- 

- 

- 

- 

- 

Section  D 

23.1 

248,724 

238,775 

198,979 

161,670 

111,926 

- 

- 

116,071 

111,428 

92,857 

75,446 

52,232 

- 

- 

Section  E 

10.8 

310,604 

298,180 

248,483 

201,892 

139,772 

- 

- 

144,948 

139 , 150 

115,959 

94,216 

65,227 

- 

- 

Section  F 

8.2 

235,829 

226,396 

188,663 

153,289 

106,123 

- 

- 

110,053 

105 , 651 

88,043 

71,535 

49,524 

- 

- 

Section  G 

8.0 

247,066 

237,183 

197,653 

157,562 

111,180 

- 

- 

115,297 

110,685 

92,238 

73,529 

51,884 

- 

- 

Section  H 

0.4 

- 

425,000 

380,000 

- 

- 

- 

- 

- 

195,000 

180,000 

- 

- 

- 

- 

Section  I 

13.8 

270,877 

260,042 

216,702 

176,070 

121,895 

" 

126,409 

121,353 

101,127 

82,166 

56,884 

Route  '.7- A (Study  3) 

(Alternate  to  Sections 

25.1 

453,031 

434,910 

362,425 

294,470 

203,864 

- 

- 

211,415 

202,958 

169,132 

137,420 

95,137 

- 

- 

C and  D of  Route  7) 

Route  7MJ  (Study  o) 

7.5 

159,587 

153,203 

127,669 

103,731 

71,814 

" 

- 

74,474 

71,495 

59,579 

48,408 

33,513 

- 

- 
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Table  47.  Details  of  road  cost  estimates  (Cont.) 
Totals 


Route  and  section 

' Length 

Road  standard 

: 3B-30  : 

33-28 

: DB-24 

: CC-20  : 

DD-lo  : 

33-12  : 

E-12 

Liles 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Route  2 (Studies  1 and  2) 

Section  A 

9.9 

674,589 

_ 

539,671 

438,482 

304,801 

218,567 

- 

Section  3 

9.6 

1,355,246 

- 

1,084,197 

8e0,911 

612,413 

439,100 

- 

Section  C 

12.5 

1,715,458 

- 

1,372,366 

1,115,048 

746,234 

513,068 

- 

Section  D-Alternate  (Via  face) 

7.6 

1,554,033 

- 

1,243,228 

1,010,122 

676,005 

465,318 

- 

Section  D (Via  Hi-line) 

12.1 

1,334,696 

- 

1,067,757 

329,586 

555,184 

385,439 

- 

Section  3 

6.0 

737,056 

- 

539 , 644 

479,026 

320,619 

222,592 

- 

Section  F 

7.8 

1,267,442 

- 

1,013,954 

923,837 

570,349 

410,651 

- 

Section  Gr 

18.2 

831,270 

- 

665,016 

491,234 

243,083 

195,145 

- 

Section  II 

4.5 

1,504,085 

- 

1,203,268 

977,656 

554,277 

454,234 

- 

Route  P (Studies  1,  2 & 3) 

Section  A 

2.5 

- 

- 

- 

- 

- 

- 

43,370 

Section  3 

3.5 

- 

- 

- 

- 

- 

- 

60,718 

Section  C 

3.25 

- 

- 

- 

56,381 

Route  2 (Study  3) 

Section  A 

9.9 

674,589 

- 

539,671 

438,482 

304,801 

218,567 

- 

Section  B 

9.6 

1,355,246 

- 

1,084,197 

880,911 

612,413 

439,100 

- 

Section  C • 

12.5 

1,715,458 

- 

1,372,366 

1,115,048 

746,234 

518,068 

- 

Section  D (Via  face) 

7.6 

1,554,033 

- 

1,243,228 

1,010,122 

676,005 

469,318 

- 

Section  D-Alternate  (Via  Hi-line) 

12.1 

1,334,696 

- 

1,067,757 

829,586 

555,184 

385,439 

- 

Section  2 

5.6 

687,925 

- 

550,340 

447,151 

299,247 

207,754 

- 

4.5 

1,504,085 

- 

1,203,263 

977,656 

654,277 

454,234 

- 

10.0 

3,031,608 

- 

1,909,913 

1,318,749 

915,546 

460,804 

5.1 

1,546,119 

- 

- 

974,055 

672,562 

466,928 

235,011 

Section  I 

3.6 

1,412,094 

1,129,676 

917,861 

614,261 

426,452 

" 

Route  S (Studies  1,2  2c  3) 

Section  A 

1.9 

278,924 

267,767 

223,139 

- 

- 

- 

Section  D 
Route  .7  (Study  3) 

1.0 

46,802 

140,930 

117,442 

2.2 

242,290 

232,598 

193,832 

157,489 

109,031 

- 

- 

Section  B 

3.2 

1,017,668 

976.961 

814,134 

661,484 

457,951 

- 

- 

Section  C 

1.0 

24,453 

23,475 

- 

- 

- 

- 

- 

23.1 

2,437,491 

2,339,992 

1,949,993 

1,584,370 

1,096,871 

- 

- 

10.8 

3,043,916 

2,922,160 

2,435,134 

1,978,546 

1,369,762 

- 

- 

8.2 

2,311,121 

2,218,677 

1,843,898 

1,502,229 

1,040,004 

- 

- 

8.0 

2,421,244 

2,324,395 

l,y36,996 

1,544,109 

1,089,560 

- 

- 

Section  H 

0.4 

- 

4,180,000 

3,740,000 

- 

- 

- 

- 

Section  I 

13.8 

2,654,596 

2,548,413 

2,123,677 

1,725,488 

1,194,568 

“ 

Route  ',7-A  (Study  3) 

(Alternate  to  Sections  0 and  D of  Route  .7) 

25.1 

4,439,705 

4,262,117 

3,551,765 

2,885,808 

1,997,867 

~ 

“ 

Route  .7-11  (Study  3) 

7.5 

1,563,950 

1,501,392 

1,251,160 

1,016,567 

703,778 

( 
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As  pointed  out  earlier,,  road  standards,  with  a few  exceptions,  were 
selected  which  would  result  in  the  lowest  total  annual  cost  of 
(1)  construction,  (2)  maintenance,  and  (3)  vehicle  operation  over 
the  first  33—1/3  years  of  the  life  of  these  roads „ This  period  is 
customarily  used  in  Forest  Service  transportation  planning,,  The 
annual  construction  cost  has  been  calculated  as  „0425  percent  of  the 
original  cost.i^' 

Annual  maintenance  cost  estimates  per  mile  are  itemized  under  each 
transportation  planning  study0  The  big  difference  in  maintenance 
cost  is  between  low-elevation  reservoir  face  routes  and  those  routes 
located  away  from  the  reservoir  which  must  pass  over  higher  elevation 
summits  where  snow  removal  is  a big  problem,.  The  maintenance  rates 
used  in  these  studies  are  intended  to  be  realistic,  and  when  snow 
removal  is  required  to  include  an  allowance  for  its  companion  item, 
sanding o 

Vehicle  operating  cost  is  the  third  element  of  road  and  transporta- 
tion costs „ High  standard  roads  cost  more  to  construct  and  maintain, 
but  vehicle  operating  costs  are  less.  The  postdam  transportation 
studies  have  attempted  to  determine  what  routes  are  needed  and, 
after  that,  what  standard  would  result  in  the  lowest  cost  of  con- 
struction plus  maintenance  plus  operation  for  all  the  vehicles  that 
would  use  the  road„  Vehicle  operating  costs  as  used  in  these  studies 
are  shown  in  table  48. 

The  costs  of  sawlog  transportation  in  table  48  for  the  various  road 
standards  are  derived  from  the  US  Forest  Service  Region  1 publication, 
"Practical  applications  of  log  hauling  cost  data,  1948t,'1  The  pub- 
lished cost  data  are  increased  by  35  percent  to  adjust  them  to  the 
1951  cost  levelo 

The  costs  of  pulpwood  transportation  are  derived  from  the  same  data 
by  applying  as  a factor  the  ratio  of  weight  between  a cord  of  pulp- 
wood  and  1000  board  feet  of  sawlogs0  In  this  case,  a cord  of  pulp- 
wood  is  assumed  to  weigh  4800  pounds  and  1000  board  feet  of  sawlogs 
to  weigh  8000  pounds „ Consequently,  the  ratio  4800  t-  8000  = 0„60, 
converts  sawlog  transportation  cost  per  thousand  board  foot-mile 
to  pulpwood  transportation  cost  per  cord-mile 0 

The  tabulated  costs  of  forest  products  transportation  are  the  average 
for  road  gradients  ranging  from  1 percent  adverse  to  1 percent 
favorable.  For  road  grades  outside  this  range,  these  rates  per 
thousand  board  foot-mile  or  per  cord-mile  are  modified  in  accord- 
ance with  the  data  given  in  "Practical  applications  of  log  hauling 
cost  data  o'1 


13/  1 * 33o33  + o5  x o025  = .0425 
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Round  trip , excluding  delay  time,  2/  One  way0 

Same  as  costs  for  DD-16  since  both  standards  are  considered  one  lane  for  log  haul. 
Less  than  costs  for  BB-24  since  BB-28  standard  allows  use  of  ,f  off -highway"  equipment 


Recreational  car  operating  costs  are  taken  from  the  costs  given  in 
# Oregon  State  Highway  Department  Technical  Bulletin  7,  "The  Economics 

of  Highway  Planning,"  1938  Edition,  and  adjusted  for  1951  costs,  as 
follows; 


Mileage  element  costs 


Oregon  State 

Factor  of 

1951 

composite  car 

increase 

costs 

Gas,  20$  a gallon 

Cents  a mile 

lo32 

I06 

Cents  a mile 

2 oil 

Oil,  2 50  a quart 

0ol9 

1.4 

0o27 

Tires  and  tubes 

0o23 

I06 

0.37 

Maintenance 

O.56 

I06 

0.90 

Depreciation  (two-thirds) 

based  on  7000  miles  a year 

0o91 

2o5 

2.28 

Total 

3«  21 

5.93 

Nonmileage  element  costs 

Depreciation  (one-third) 

Dollars  a year 
32o20 

2o5 

Dollars  a year 
80.50 

License 

5o00 

3.0 

15.00 

Garage  (storage  only) 

360  00 

3.0 

108 0 00 

Interest  (6  percent  on 

1/2  cost) 

25o50 

3.0 

76.50 

Insurance 

lOoOO 

3.0 

30.00 

Total 

108 0 70 

310.00 

On  the  basis  of  7000  miles  a year,  the  nonmileage  cost  elements  add 
4,43  cents  a mile  to  the  mileage  cost  elements  for  a total  of  10o36 
cents  a mile„ 

The  above  costs  for  operation  of  recreational  ears  are  typical  for 
modern  highway  surfaces,,  Data  covering  the  effect  of  type  of  sur- 
facing and  road  standard  on  costs  are  meager.  However,  such  data  as 
are  available  indicate  that  if  Group  IV  roads  with  an  asphalt  mat 
or  concrete  surface  and  alignment  factor  of  100  are  taken  as  100 
percent,  the  operating  costs  of  recreational  cars  on  other  classes 
of  roads  would  be  as  follows; 

Group  I - unimproved  earth  or  spot  surfaced  175  percent 

Group  II  - alignment  factor  50,  compacted  crushed  rock  150  percent 

Group  III  = alignment  factor  75s  compacted  crushed  rock  125  percent 

These  estimates  are  based  on  studies  by  Iowa  State  College^*/  and  the 
Forest  ServiceiS/ 0 


^/"Highway  and  Railway  Economics,"  G.  E0  Hawthorn  quoting  Professor 
To  Ro  Agg  of  Iowa  State  College 0 

15/1939  Transportation  Planning  Instructions  of  the  US  Forest  Service 0 


102- 


For  the  cost  analyses  of  this  report,  no  increases  are  calculated  in 
vehicle  operating  .costs  for  recreational  or  commercial  traffic  due  to 
road  gradient s.—' 

With  the  above  composite  operating  cost  indices,  the  vehicle  operating 
costs  for  recreational  traffic  may  be  established  as  $0*104  a mile  for 
Group  IV  roads,  $0,130  for  Group  III,  $0*156  for  Group  II,  and  $0*182 
for  Group  I, 

Vehicle  operating  costs  for  commercial  and  administrative  traffic  are 
assumed  to  be  the  same  as  recreational  car  operating  costs  except  for 
the  addition  of  the  driver’s  time  at  $16  per  8-hour  day*  On  the 

40-MPH  Group  IV  roads,  the  driver’s  time  adds  $0o05  a mile  to  the 

recreational  car  operating  costs,  on  the  30-MPH  Group  III  B roads  it 
adds  $0*06?  a mile,  on  the  25-MPH  Group  III  A roads  it  adds  $0*08  a 
mile,  on  the  20-MPH  Group  II  roads  it  adds  $0o10  a mile,  and  on  the 

15-MPH  Group  I roads  it  adds  $0.13  a milec 

Traffic  estimates 

Traffic  estimates  for  the  purposes  of  the  road  cost  analysis  of  this 
report  are  divided  into  five  categories  (1)  timber  haul— sawlogs  and 
pulpwood,  (2)  mining  haul,  (3)  recreational  cars,  (4)  commercial  cars 
and  trucks,  and  (5)  Forest  Service  administrative  and  protective  traffic. 
The  bases  for  estimating  the  amount  of  traffic  in  these  categories  in 
each  of  Studies  1,  2,  and  3 are  discussed  in  the  following  paragraphs* 

The  total  annual  cut  of  timber  from  each  logging  unit  within  the  Zone 
of  Influence  is  listed  in  table  43®  The  cut  is  shown  by  source^  i„e*, 
sawlogs,  pulpwood  from  thinnings,  or  pulpwood  from  tops,  cull  and  under- 
story trees*  It  is  also  shown  by  volumes  in  summer  and  winter  operating 
areas  within  the  units*  The  analysis  of  timber  production  costs  has 
resulted  in  a determination  for  each  of  Studies  1,  2,  and  3 of  the 
most  economical  method  of  transporting  the  timber  production  from  each 
of  these  units  to  Libby*  The  results  of  that  analysis  are  summarized 
on  a schedule  for  each  study,  listing  the  timber  volumes,  and  the 
transportation  routing  of  each  unit*  These  schedules  are  included  in 
the  transportation  planning  reports  of  each  study*  All  logging  units 
in  the  Zone  of  Influence,  except  units  92,  93$  95$,  and  96  are  included 
in  the  "mode  of  transport " schedules*  These  four  units  are  at  the  upper 
end  of  the  Big  Creek  drainage  from  which  they  are  most  economically 
trucked  to  Libby  by  way  of  the  Pipe  Creek  forest  development  road  68, 


T57Aa""re ported  in  Oregon  State  Highway  Department  Technical  Bulletin  5* 
The  Effect  of  Highway  Design  on  Vehicle  Speed  and  Fuel  Consumption, 
"The  increase  in  fuel  consumption  for  this  class  of  vehicle  (average 
passenger  car)  is  generally  so  small  as  to  be  negligible  unless 
traffic  is  abnormally  dense,  and  for  this  reason  grade  reductions 
below  6 percent  can  generally  be  justified  only  when  there  is 
or  will  be  a considerable  volume  of  heavy  truck  traffic," 
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outside  the  Zone  of  Influence  road  system,.  Application  of  the  truck 
operating  cost  per  thousand^board- -foot-mile  or  per  cord-mile  to  the 
annual  cut  volumes  of  the  unit  and  to  the  miles  of  mainline  roads 
between  the  unit  and  the  destination  of  its  timber  results  in  the 
annual  cost  of  timber  transportation  on  the  roadD 

The  traffic  estimates  of  mining  haul  are  based  entirely  on  the  operations 
of  the  Zonolite  Company,,  Each  transportation  planning  study  has  assumed 
that  the  vermiculite  concentrates  of  this  company  would  be  trucked  to 
the  nearest  rail  access  at  Libby  over  a road  connecting  the  Rainy  Creek 
road  above  flowline  with  existing  State  Highway  37  downstream  from  the 
dam0  The  annual  concentrate  production  rate  and  the  ton-mile  haul  cost, 
used  in  determining  the  annual  cost  of  mine  products  transportation  over 
this  section  of  road,  were  furnished  by  the  Zonolite  Company,, 

The  most  important  application  of  recreational  traffic  estimates  is  to 
the  road  route  which  would  replace  existing  State  Highway  37»  The  dam 
and  reservoir  would  markedly  change  existing  conditions  and  uses  of  the 
area.  In  addition  to  those  recreationists  who  would  make  use  of  the 
lake  area  for  summer  homes,  camping,  boating,  fishing,  hunting,  and 
scenic  trips,  a large  diversion  of  east  and  west  tourist  travel  from 
Highways  2 and  93  would  be  attracted  to  a scenic  lake  route,,  It  is  not 
unreasonable  to  anticipate  that  the  postdam  traffic  increases  between 
Libby  and  Eureka  would  encourage  early  betterment  of  the  existing  route 
in  Canada,  north  of  US  Highway  93 , to  Banff  National  Park,  Calgary, 
Edmonton,  and  its  connection  with  the  Alcan  Highway,,  This  betterment 
would,  in  turn,  generate  further  increases  in  recreational  traffic „ 

The  estimates  for  the  1971  postdam  recreational  use  of  the  replacement 
of  State  Highway  37  vary  from  47,500  through  cars  a year  in  the  location 
proposed  by  Studies  1 and  2,  to  60,000  through  cars  a year  in  the  shorter 
location  proposed  by  Study  3o  In  Study  3 the  location  generally  parallels 
the  reservoir  where  it  would  be  of  greater  attraction  than  the  Study  1 
and  2 location  where  it  is  completely  away  from  the  reservoir  for  most 
of  its  length,,  The  1951  traffic  volumes  on  existing  State  Highway  37, 
as  tabulated  in  Section  1 of  this  report,  can  be  compared  with  these 
estimates  in  table  49o 

Table  49 ° Present  and  estimated  recreational  traffic  on  State  Highway  37 
between  Libby  and  Eureka 


% , , s , ; Percent  oi 

. Annual  ^4-hour.  Annual;1951  passenger 
. average  traffic .traffic.  car  traffic 

1951  Montana  and  out-of-State 


passenger  cars 

62 

22,630 

- 

Estimated  1971  recreational 
traffic  via  highway  route  of 
Studies  1 and  2 

130 

47,500 

210 

Estimated  1971  recreational 
traffic  via  highway  route  of 
Study  3 

164 

60,000 

265 
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Sections  at  the  ends  of  these  proposed  routes  are  credited  with  greater 
traffic  volumes  by  reason  of  visitors  to  the  dam  itself,  lake  area  rec- 
reationists, local  hunters,  fishermen,  and  campers  who  would  not  be  in- 
cluded in  the  estimate  of  through  traffic.  Considering  the  likely 
growth  in  use  of  this  area,  the  above  estimates  of  recreational  traffic 
are  believed  to  be  conservative. 

The  category,  commercial  cars  and  trucks,  includes  the  type  of  traffic 
required  in  servicing  logging  and  pulpwood  operations  and  other  local 
enterprises,  farm  pickups  and  trucks,  and  commercial  travelers.  It  does 
not  include  the  logging  or  mining  trucks  used  for  actual  haul  of  forest 
or  mine  products.  Estimates  of  the  1971  volumes  of  this  traffic  vary 
from  27,500  through  vehicles  a year  on  the  highway  route  of  Studies  1 
and  2,  to  40,000  through  vehicles  a year  on  the  shorter  highway  route 
of  Study  3.  These  estimates  are  compared  with  the  1951  traffic  volumes 
on  existing  State  Highway  37  in  table  50. 

Table  50.  Present  and  estimated  commercial  car  and  truck  traffic  on 
Montana  Highway  37  in  Zone  of  Influence 


‘ Annual  24-hour ‘ Annual' 
"average  traffic “ traffic 


1951  commercial  cars  and  trucks 

41 

14,965 

- 

Estimated  1971  traffic  of  commercial 
cars'  and  trucks  via  highway  route  of 
Studies  1 and  2 

75 

27,500 

184 

Estimated  1971  traffic  of  commercial 
cars  and  trucks  via  highway  route  of 
Study  3 

110 

40,000 

267 

The  percentage  increases  for  the  commercial  traffic  are  of  the  same  order 
allowed  for  the  recreational  traffic.  As  for  the  recreational  traffic, 
a somewhat  greater  volume  of  traffic  has  been  estimated  near  the  ends  of 
the  highway  routes  to  allow  for  local  work  trips  in  and  out  of  Libby  and 
Eureka. 

Administrative  and  protective  traffic  includes  all  of  the  traffic  incident 
to  the  administration,  management,  and  protection  of  the  national  forest. 
The  volume  of  travel  in  these  categories  is  small  in  comparison  with  other 
types  of  traffic.  However,  their  inclusion  is  necessary  in  weighing  the 
service  of  the  proposed  road  system  to  this  vitally  important  job.  The 
1971  estimate  of  the  volume  of  national  forest  traffic  is  shown  in  the 
road  system  cost  analysis  of  each  of  Studies  1,  2,  and  3°  No  separate 
count  identifying  the  present  amount  of  this  traffic  is  available  for 
comparison  with  the  1971  estimate. 


(( 
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Trail  costs— post  dam  transportation  system 


The  trail  construction  required  by  each  of  postdam  transportation 
Studies  1,  2,  and  3 is  itemized  and  identified  under  each  of  the 
study  reports . From  purely  the  cost  standpoint,  the  required  trail 
construction  would  not  be  an  important  part  of  the  transportation 
restoration  job.  Accordingly,  no  detailed  cost  estimates  or  discus- 
sions of  the  routes  are  presented  in  the  individual  transportation 
studieso  This  omission  is  not  to  be  interpreted  as  minimizing  the 
importance  of  the  proposed  trails,,  They  would  provide  transportation 
to  areas  presently  accessible  by  roads,  for  which  road  transportation 
cannot  be  justified  after  the  dam  because  of  high  construction  cost„ 

The  trails  would  be  an  integral  part  of  the  fire  protection  trans- 
portation system,  affording  three  to  five  times  faster  travel  by  foot 
than  cross-country  travel  without  benefit  of  trails . They  would  a] so 
allow  tools  and  supplies  to  be  horse-packed  to  going  fires  from  the 
end  of  road  transportation „ Even  with  the  possible  use  of  boat  trans- 
portation to  those  areas  not  served  by  roads,  paralleling  trails  are 
needed  because  there  are  relatively  few  places  where  boats  could  be 
landedo 

The  trail  cost  estimates  are  based  on  construction  to  a 24-inch  tread 
width  in  accordance  with  the  gradient,  clearance,  and  stability  spec- 
ifications given  in  the  US  Forest  Service  Trail  Handbook  for  all- 
purpose trails,,  The  cost  estimates  allow  for  the  fact  that  where  the 
difficulty  of  construction  prohibits  justification  of  roads  under  the 
particular  study,  it  would  also  be  comparatively  difficult  and  costly 
for  trails . 

Landing  kC  i eld  cost  s^-pd  st  dam  ■ t ran  sport  at  ion jfsyst  em 

A new  landing  field  would  be  needed  no  matter  which  of  the  three  road 
plans  vwa?3?  adopted,.  The  field  would  be  relocated  at  a site  across  the 
Kootenai  River  from  Libby,  on  national  forest  land  in  Sections  28  and 
27,  T31N,  R31W,  at  elevation  2320„  The  existing  Pipe  Creek  forest 
development  road  68  provides  access  to  the  site,,  The  road,  in  fact, 
cuts  across  the  east  end  of  the  proposed  runway  and  would  have  to  be 
relocated  in  part  to  avoid  interferences  with  safe  use  of  the  field. 

It  is  recommended  that  the  proposed  field  be  constructed  to  the  Class  3 
,!Feeder"  designation  of  the  Civil  Aeronautics  Administration  without 
paved  runway,  to  permit  transport  planes  of  the  25,000-pound  DC-3  Class 
to  land  as  they  do  at  the  present  field.  This  designation  requires  sea- 
level  runway  lengths  of  3000  to  3500  feet,  and  minimum  landing  strip 
and  runway  widths  of  300  and  100  feet,  respectively.  Assuming  the  run- 
way could  be  laid  out  on  a 0.0  percent  gradient,  the  correction  factors 
for  elevation,  and  for  mean  temperature  (70°)  of  the  hottest  month  above 
the  standard  temperature  (50.7°)  for  the  site  would  actually  require 
building  a 4200-foot  runway. 

The  existing  field  is  constructed  on  ground  containing  considerable 
amounts  of  coarse  material  (the  proposed  source  of  aggregate  for  the 
dam  construction),  and  consequently  has  good  drainage  and  bearing 
capacity.  In  contrast,  the  proposed  site  has  predominantly  a clay-silt 
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soil  with  a negligible  amount  of  coarse  material . Although  a paved  run- 
way is  not  proposed  because  the  field  is  used  by  heavy  planes  only  in  the 
summer  season,  the  construction  cost  estimate  contemplates  that  it  would 
be  necessary  to  provide  a minimum  9-inch  base  course  of  soil-aggregate 
mixture  under  the  100-foot  runway  width  and  that  the  entire  landing  strip 
width  of  300  feet  would  be  planted  to  a grass  satisfactory  for  the  site. 

The  estimated  cost  of  the  landing  field  restoration  for  one  300-foot  wide 
east-west  landing  strip,  4200  feet  long,  cleared  500  feet  wide,  and  with 
a 100-foot  runway,  is  as  follows: 


Clearing  and  grubbing  15  acres  at  $250  $ 3,750 
Excavation  50,000  cubic  yards  at  $0.70  35,000 
Base  course  35,000  cubic  yards  at  $1.50  52,500 
Turf  140,000  square  yards  at  $0.10  14,000 
Fencing  1.0,000  lineal  feet  at  $0.45  4,500 
Markers,  etc0  1,500 
Relocation  Pipe  Creek  road  70,775 
Contingencies,  engineering,  administration  27,305 

Total  „ $209,330 


Water  transportation  costs— postdam  transportation  system 

The  reservoir  could  be  used  for  log  transportation  and  should  be  used 
for  that  purpose  insofar  as  is  feasible.  With  the  dam  at  Mile  204.9, 
the  reservoir  when  full  would  provide  navigable  waters  on  the  Fisher 
River  for  10  miles  above  the  mouth.  On  the  Kootenai  River  the  reser- 
voir would  be  navigable  to  the  Canadian  line,  a distance  of  65  miles. 
However,  there  are  two  important  limitations  which  circumscribe  the 
chances  to  use  the  reservoir:  ice  and  drawdown. 

Weather  Bureau  data  for  all  years  that  records  have  been  kept  at  the 
Libby  station  prior  to  and  including  1944  indicate  that  low  temperatures 
are  common  in  this  area  during  the  winter  months.  The  summarizations 
of  these  data  follow: 


Average 

Average 

Lowest 

Month 

minimum 

maximum 

Average 

of  record 

- Degrees 

Fareriheit  - 

October 

31 0 5 

60.2 

45o8 

- 7.0 

November 

25.0 

42.0 

-27.  O'1 

December 

17*  9" 

32.9 

25.4 

-38. 0 

January 

13  0 5 

3Xo6 

22.6 

-46.0 

February 

16.2* 

38.6 

27.5 

■*;  try  r\  - 

“07.0 

March 

23.6  : 

49.9 

36.8 

-15.C1 

These  figures 

Indicate  we  may  expect  some  ice 

formation 

from  November 

through  March 

. Records  from  other 

large  bodies  of  water 

in  the  region 

support  that  conclusion.  The  Department  of  Interior  reports  that  Jackson 
Lake,  Wyoming  freezes  over  between  December  1 and  30  each  year.  Maximum 
thickness  of  30  inches  of  ice  occurred  in  1941,  whereas  the  minimum  of 
12  inches  of  solid  ice  occurred  In  1943.  On  that  lake  ice  disappears 
about  May  10  each  year,  the  earliest  of  record  being  April  19,  and  the 
latest  of  ifecord  being  May  24. 
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The  Canadian  Department  of  Resources  and  Development  reports  that  a 
31-year  record  at  Kaslo,  B,C,  shows  they  experience  zero  to  subzero 
temperatures  December  to  March,  inclusive,  A 41-year  record  at 
Revelstoke  shows  the  same  trend. 

Lowest  temperature  on  record— degrees  Farenheit 

November  December  January  February  March 

Kaslo,  BoCo  H "12  -17  -15  0 

Revelstoke  -6  -26  -30  -26  -6 

That  department  reports  that  the  Arrow  Lakes  narrow  section  near  Burton 
freezes  over  during  a part  of  most  winters.  The  Kootenai  River  freezes 
over  regularly  down  to  the  entrance  to  Kootenai  Bay,  and  Okanagan  Lake 
is  subject  to  freezing  over. 

The  Department  of  Interior  reports  that  ice,  except  for  a thin  sheet, 
seldom  forms  close  in  above  Coulee  Dam  structure.  However,  in  1948-49, 
1950-51,  and  1951-52  ice  did  form  here  to  a thickness  of  6 to  8 inches, 
and  the  entire  lake  froze  over.  Depth  of  water  at  the  dam  is  about 
400  feet.  Above  the  mouth  of  Spokane  River,  where  the  water  is  about 
250  feet  deep,  during  the  above-mentioned  winters  ice  formed  from  10 
to  24  inches  thick.  The  period  of  tie-up  in  water  transportation  ex- 
tended from  December  to  March, 

During  most  years,  the  surface  level  of  the  Libby  dam  reservoir  would 
vary  between  the  highwater  mark  of  2459  feet  above  sea  level  and  2322 
feet,  a range  of  137  feet.  During  a few  years  the  drop  would  be  much 
greater.  This  fluctuation  constitutes  a major  operating  problem.  Ex- 
perience on  Lake  Roosevelt  behind  Coulee  Dam  has  emphasized  that  fact. 
Figure  37  is  a photograph  of  the  railroad  dock  and  derrick  at  West 
Kettle  Falls  on  Lake  Roosevelt  for  unloading  lumber  from  barge  to  rail. 
For  the  normal  drawdown  ranges  of  20  to  30  feet  on  Lake  Roosevelt,  the 
installation  is  reasonably  adequate.  For  the  60-foot  drawdown  shown 
in  the  photograph,  it  is  completely  inadequate  and  was,  in  fact,  out 
of  operation  when  the  photograph  was  taken  in  April  1952, 

For  the  most  part,  the  feasibility  of  water  transportation  is  related 
to  the  operating  range  of  the  log-handling  equipment.  Bigger  equip- 
ment is  required  for  a bigger  drawdown.  On  the  other  hand,  bigger 
equipment  is  more  expensive.  Thus,  there  is  a point  beyond  which  the 
additional  expense  is  not  justified.  From  observations  of  logging 
and  lumber  operations  at  Coulee  Dam,  several  operators  on  the  Olympic 
Peninsula,  and  the  data  in  figure  38,  best  judgment  is  that  the 
breaking  point  on  the  Libby  dam  reservoir  is  a 60-foot  drawdown. 

Figure  38  was  prepared  from  data  given  by  the  Corps  of  Engineers5 
Libby  Project  Monthly  Duration  Curves  for  Pool  Elevation  and  Drawdown, 

It  shows  the  percent  of  time  in  each  month  when  the  water  level  would 
be  above  the  40- , 60- , and  80-foot  drawdown  stages.  The  period  from 
the  middle  of  December  to  the  middle  of  March  is  shown  as  nonoperabLe 
due  to  probable  ice  conditions  on  the  reservoir.  The  period  from  the 
middle  of  March  to  about  the  last  week  in  April  is  nonoperable  due  to 
the  spring  breakup  of  roads  and  the  inability  to  truck  logs  to  the 
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water.  Likewise,  it  is  considered  that  water  transportation  is 
nonoperable  for  periods  when  the  water  level  is  not  within  the 
operating  range  for  at  least  70  percent  of  the  time. 


Figure  37.  Lumber-handling  facilities  on  Roosevelt  Lake  with  a 
60-foot  drawdown. 

For  a 40-foot  drawdown  the  chart  indicates  an  operable  season  from 
the  first  week  in  June  to  the  middle  of  November,  5r  months.  How- 
ever, it  is  shown  that  there  is  no  time  during  the  year  when  the 
reservoir  would  be  held  within  a 40-foot  drawdown  100  percent  of 
the  time.  Water  transportation  cannot  be  considered  practicable 
if  a water  level  100  percent  within  the  operating  range  cannot  be 
assured  for  an  appreciable  period. 

The  line  for  a 60-foot  drawdown  indicates  an  operable  season  from 
the  last  week  in  Fay  to  the  middle  of  December,  6-3/4  months. 

During  this  period  a reservoir  level  within  a 60-foot  drawdown 
range  for  100  percent  of  the  time  is  assured  from  the  first  of  July 
to  the  first  of  October,  3 months. 

For  an  80-foot  drawdown  the  chart  indicates  an  operable  season  from 
the  first  week  in  May  to  the  middle  of  December,  7r  months.  The 
reservoir  level  stays  within  the  80-foot  drawdown  for  100  percent 
of  the  time  from  the  first  of  June  to  the  first  of  December,  6 months. 

In  consideration  of  the  increase  in  lumber-handling  costs  as  between 
a 60-foot  and  an  80-foot  lift  into  and  out  of  the  reservoir,  the 
increased  cost  of  equipment  for  making  an  80-foot  lift  practicable, 
and  the  probability  that  these  increased  costs  would  be  incurred  with 
the  advantage  of  only  a two-week  increase  in  length  of  operating 
season,  it  is  concluded  that  the  economical  operating  range  for  water 
transportation  on  the  Libby  dam  reservoir  is  60  feet. 
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RELATIONSHIP  BETWEEN  DRAWDOWN  RANGE 
AND  EXTENT  OF  OPERATING  SEASON 
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Figure  3 8 
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Special  lumber-handling  facilities  would  be  required  to  put  logs  in  the 
reservoir  and  take  them  out  of  the  reservoir  over  a 60-foot  range  of 
water  level 0 

To  prevent,  or  at  least  sharply  reduce,  losses  from  11  sinkers"  and  logs 
escaping  under  boom  sticks  in  rough  water  (which  can  amount  to  five  per- 
cent or  more)  and  also  to  reduce  handling  costs,  it  is  planned  that  all 
logs  going  into  the  water  would  be  bundled  with  wire  rope  ehokers„  Full 
truck  loads  of  logs,  containing  up  to  7500  board  feet,  would  be  bundled 
on  the  truck  either  in  the  woods  at  the  log  landing  or  at  the  dump  before 
being  lifted  into  the  water®,  Consequently,  all  lumber-handling  equipment 
must  have  a normal  operating  capacity  of  40  tons  as  a minimum,, 

At  the  permanent  log  dumps  for  lowering  wood  into  the  water,  independent 
bridge  cranes  with  inclined  tracks  into  the  water  are  recommended.  The 
type  of  facility  proposed  is  sketched  in  figure  39» 

Figure  40  shows  such  a crane  operating  at  the  railroad  reload  pond  of 
the  Harbor  Plywood  Corporation  near  Amboy,  Washington,  As  proposed  for 
use  in  connection  with  the  Libby  reservoir,  bundled  loads  lifted  from 
the  trucks  would  be  placed  on  the  tram  of  the  inclined  railway.  The  tram 
would  then  be  lowered  below  water  level  to  allow  the  bundle  to  float  free 
and  be  pushed  into  a holding  bay  behind  the  anchored  booms . The  cost  of 
this  installation,  exclusive  of  approacn  reads  and  anchored  booms,  for  a 
minimum  capacity  of  40,000  board  feet  per  hour  is  estimated  at  $190,000. 

Less  elaborate  dumps  would  be  required  at  other  points  along  the  reservoir 
where  the  flow  of  logs  would  be  smaller  and  intermittent.  These  dumps 
could  be  used  during  high  water  periods  permitting  the  use  of  A-frame 
stiff  leg  derrick  type  facilities.  They  would  be  temporary  to  the  extent 
that  the  power  unit  might  be  moved  from  one  dump  to  another.  The  cost  of 
each  facility  would  be  about  $50,000. 

All  of  the  dumps  would  require  the  construction  of  access  reads  and 
anchored  booms  which  could  rise  and  fall  through  a wide  range  of  water 
level  to  store  logs  until  they  were  assembled  into  rafts  for  towing. 

The  facility  for  taking  logs  out  of  the  water  would  handle  all  logs 
to  be  transported  by  water Accordingly,  a greater  expense  can  be 
justified  in  planning  an  Installation  that  will  lift  bundled  loads 
directly  from  the  water  to  waiting  trucks  without  incurring  the  delays 
incident  to  the  additional  tram  car  operation  of  the  dump  facilities. 
Figure  15  on  page  23,  and  figure  40  on  page  113  illustrate  the  type  of 
machinery  which  would  be  used. 


17 /in  the  case  of  the  lower  dam  site,  it  is  proposed  that  the  facility 
for  taking  logs  out  of  the  water  would  be  located  about  one  mile  up- 
stream from  the  dam,  in  an  area  on  the  south  side  of  the  reservoir 
opposite  Rainy  Creek.  This  area  is  located  near  the  east  line  of 
Section  31,  T31N,  R30W. 
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Tram  Car  : 

Down  - 200  ‘/min. 
Up  - 400  '/min. 
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Figure  40.  Log  dump  facilities  at  Amboy,  Washington. 


« 


Figure  41.  Grapples  of  a heavy  derrick  of  the  type 
recommended  for  the  lift-out  facilities. 
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Bundled  loads  would  be  floated  into  position  under  the  crane,,  where  they 
would  be  engaged  by  the  hydraulically  operated  grapples,  lifted  and  moved 
horizontally  to  the  truck,,  The  crane  illustrated,  which  is  in  operation  at 
the  Crown-Zeilerback  Paper  Mill  at  Camas,  Washington,  has  a net  capacity 
of  50  tons,  extends  60  feet  over  water,  has  an  opening  of  70  feet  between 
trusses,  and  lifts  bundled  loads  a maximum  of  80  feet.  As  applied  to  the 
Libby  reservoir  installation,  it  would  be  desirable  to  excavate  into  rock 
under  the  reach  of  the  crane,  to  create  a log  bay. 

Without  such  excavation,  due  to  the  slope  of  the  ground  it  would  be 
necessary  to  extend  the  reach  of  the  crane  beyond  practical  limits*  The 
handling  capacity  of  the  load-out  facility  is  recommended  as  40,000  board 
feet  an  hour*  The  estimated  cost  of  this  installation,  exclusive  of 
approach  road  and  anchored  booms,  is  $250,000. 

It  would  be  necessary  to  transport  the  wood  from  the  load-out  facilities 
to  Libby.  Three  possibilities  present  themselves;  the  timber  could  be 
flumed  either  directly  from  the  load-out  point  or  from  a point  below 
the  dam  to  a community  pond  near  Libby;  it  could  be  moved  by  aerial 
tramway  from  the  load-out  point  to  a community  cold  deck  near  Libby;  or 
it  could  be  trucked.  Although  detailed  cost  analyses  have  not  been 
made  of  either  flume  or  tramway  operation,  both  have  been  ruled  out  for 
the  following  reasons; 

1.  The  construction  and  maintenance  cost  of  a parallel  service  road 
to  the  load-out  facility  would  be  incurred  in  either  case. 

2.  Water  for  flume  from  the  load-out  facility  would  have  tc  be 
supplied  by  pumping. 

3.  A flume  from  a point  below  the  dam  where  its  water  could  be  supplied 
by  gravity  would  entail  an  extra  handling  cost  between  the  load- 
out  facility  and  the  intake  of  the  flume, 

4*  Either  the  flume  or  tramway  must  terminate  at  a community  facility 
and  log  purchasers  must  still  face  the  rehandling  and  transportation 
costs  to  their  own  plants. 

5.  The  construction  cost  of  either  alternate  would  approach  If  not 
exceed  uhe  cost  of  a log-haul  road. 

6.  The  analysis  of  the  report  on  timber— production  costs  indicates 
that  by  trucking  from  the  dam  to  Libby,  wood-production  costs  would 
be  maintained  within  present  limits  without  the  appreciable  extra 
construction  cost  that  would  be  incurred  by  building  a flume  or 

a tram. 

It  is  recommended  that  the  wood  be  trucked  from  the  dam  to  Libby  over 
Route  So  This  haul  would  cost  about  $1.80  a thousand  board  feet,  which 
would  be  26  percent  of  the  total  cost  of  transportation  of  that  portion 
of  the  sawiog  timber  that  would  move  by  water.  Truck  hauling  the  cord- 
wood  from  the  dam  to  Libby  would  cost  $1.08  a cord. 
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Equipment  requirements  will  differ  for  Studies  1,  2,  and  3 because 
operating  plans  would  not  be  the  same.  Moreover,  a greater  volume 
of  timber  would  be  hauled  by  water  in  Study  1 than  in  Studies  2 
and  3o  Table  51  shows  the  volume  of  sawlogs  and  cordwood  which 
would  move  on  the  reservoir  in  each  case.  Tables  52,  53,  and  54 
list  the  equipment  required  to  conduct  the  water  operations  contem- 
plated in  Studies  1,  2,  and  3»  They  also  show  the  original  cost 
and  the  calculated  annual  capital  cost  based  on  the  estimated  use- 
ful life  of  each  item.—' 

Table  5io  Average  annual  timber  volume  which  would  be  transported 
by  water  in  Studies  1,  2,  and  3 


Logging  unit  group 

: Sawtimber 

• 

Cordwood 

: Study  1: Studies  2 and  3 

: Study  1 

: Studies  2 and  3 

Thousand  board  feet 

Cords 

Libby 

3,410  2,138 

5,322 

3,474 

Warland 

9,941  5,598 

16,554 

9,806 

Stonehill 

5,602  5,602 

8,964 

8,964 

Rexfo rd 

8,989  4,589 

11,080 

5,480 

Lower  Fisher 

2,640  1,296 

3,040 

1,495 

Total 

30,491  19,223 

44,960 

29,219 

The  cost  estimates  of  the  log-handling  facilities  discussed  in  this 
section  on  water  transportation  represent  the  best  that  can  be 
presented  short  of  estimates  based  on  design  drawings,.  Several  firms, 
and  particularly  the  Berger  Engineering  Company  of  Seattle,  the 
designers  and  builders  of  the  Amboy  and  Camas,  Washington  cranes 
illustrated  herein,  have  been  consulted  in  arriving  at  the  perform- 
ance requirements  and  cost  estimates.  The  estimates  are  believed 
to  be  sufficiently  accurate  to  result  in  a proper  analysis  of 
wood-transportation  costs  by  water.  They  should  not  be  used  for 
appropriation  requests,  or  similar  purposes,  until  confirmed  by 
design  estimates. 


18/In  Studies  2 and  3 it  has  been  assumed  that "part  0f  the  investment 
in  water  facilities  could  be  borne  by  the  wood-procurement 
operation.  Each  table  indicates  the  proportion  of  the  cost 
the  Corps  of  Engineers  would  be  expected  to  pay.  In  the  wood- 
procurement  calculations  presented  later,  it  has  been  further 
assumed  that  all  of  the  water  facilities  costs  not  paid  for 
by  the  Corps  of  Engineers  would  be  charged  against  the  saw- 
timber. 
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Table  52 „ Investment  required  in  water  facilities.  Dam  Site  204e9 

Study  1 
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Table  55  itemizes  the  maintenance  cost  of  water  facilities,,  The  main- 
tenance cost,  was  first  calculated  solely  on  the  basis  of  a sawtimber 
operation  assuming  the  total  annual  maintenance  cost  of  each  facility 
would  bear  the  following  relationship  to  the  original  investment  in 
that  facility? 

Percent 


Unloaders  A frame  2 
Hoist  crane  and  car,  unloaders  1 
Set  boom  sticks  10 
Tow  cable  1 
Tug  boat  5 
Row  boat  50 
Motor  boat  5 
In  booms  and  anchors  1 
Out  booms  and  anchors  I 
Barges,  22  feet  x 50  feet  3 
Load-out  crane  and  car  1 
Small  tools 


The  total  annual  costs  thus  derived  were  then  divided  by  the  number  of 
board  feet  to  be  transported  by  water  in  each  case  to  obtain  the  figures 
entered  in  table  55 » It  was  further  assumed  that  transporting  cordwood 
by  water  in  addition  to  the  sawtimber  would  involve  an  additional  main- 
tenance cost  per  cord  about  40  percent  as  large  as  the  per-thousand  rate 
in  table  55® 

Table  56  presents  the  annual  cost  of  operating  the  water  facilities  ex- 
clusive of  depreciation  and  maintenance.  Due  to  the  greater  difficulties 
and  labor  requirements  in  handling  smaller  materials  than  sawlogs  with 
this  equipment,  it  has  been  estimated  that  the  operating  cost  per  unit 
of  wood  would  be  about  50  percent  greater  for  the  cordwood  (2^  cords  a 
thousand  board  feet). 

An  important  factor  to  the  successful  operation  of  a water  transporta- 
tion system  is  its  coordination  with  the  operation  of  the  reservoir. 

Logging  operators  should  be  advised,  as  far  in  advance  as  possible,  when 
the  water  level  would  be  raised  or  lowered  and  how  fast.  The  forecast 
would  affect  logging  plans  for  those  logging  units  served  only  by 
"temporary11  dump  facilities.  It  would  also  affect  both  the  storage  of 
logs  behind  Dooms  and  the  storage  of  rafts  since  a sudden  drawdown  might 
leave  them  stranded  on  the  reservoir  banks.  Likewise,  a sudden  rise  in 
water  level  might  cause  booms  or  rafts  to  break  free  from  anchorages. 

If  the  advantages  of  water  transportation  are  to  be  employed  in  developing 
a transportation  system  that  results  in  least  impact  on  present  wood-pro- 
curement costs,  the  dam  building  agency  should  be  responsible  for  con- 
struction of  the  planned  dumps  and  load-out  facilities  that  make  the  method 
feasible.  Each  of  transportation  Studies  1,  2,  and  3 contemplates  project 
construction  of  the  load-out  facility  and  certain  of  the  planned  dumps,  in 
addition  to  the  road  and  trail,  building,  communication  and  landing  field 
restorations  that  are  required.  It  is  considered  that  the  operation  and 
maintenance  of  the  project-financed  water  facilities  must  be  performed 
by  the  government  agency  responsible  for  the  dam  and  reservoir  operation. 
Similar  to  Forest  Service  practice  in  providing  for  the  maintenance  of 
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Table  55.  Maintenance  of  water  facilities.  Dam  Site  204,9 


t 


Sawlog  s 

: 

Cordwood  : 

All  timber 

Per  thousand 
board  feet 

: Total  : 
: annual: 

Per  : 
cord: 

Total  : 
annual: 

Total 

annual 

- - Dollars  - 

- - - 

- - - - 

Study  1 (30,491  thousand 
board  feet  and  4 4,960  cords) 

10  unloaders 

,476 

14,500 

.190 

8,542 

23,042 

1 load-out  works 

.082 

2,500 

.033 

1,484 

3,984 

Boats,  barges,  booms,  etc. 

.128 

3,900 

.051 

2,293 

6.193 

Total 

.686 

20,900 

.274 

12,319 

33,219 

Study  2 (19,223  thousand 
board  feet  and  29,219  cords) 

8 unloaders 

.510 

9,800 

.204 

5,961 

15,761 

1 load-out  works 

.130 

2,500 

.052 

1,519 

4,019 

Boats,  barges,  booms,  etc. 

.187 

3,600 

o075 

2,191 

5,791 

Total 

.827 

15,900 

.331 

9,671 

25,571 

Study  3 (19,223  thousand 
board  feet  and  29,219  cords) 


8 unloaders 

.463 

8,900  .185 

5,406 

14,306 

1 load-out  works 

,130 

2,500  .052 

1,519 

4,019 

Boats,  barges,  booms,  etc. 

.187 

3,600  .075 

-A191 

5,791 

Total 

.780 

15,000  .312 

9,116 

24,116 

Table  56 „ Cost  of  operating  water  facilities,  including  truck  haul  from 
dam  to  mill.  Dam  Site  204 . 9—/ 

Studies  1,  29  and  3 


: Sawlogs  : 
: per  thousand  : 
: board  feet  s 

Cordwood 

per 

cord 

Into  water 

Dollars 

<>39 

.23 

Towing 

.81 

.49 

Loadout 

«57 

.34 

Haul  to  mill 

1.80 

1.08 

Total 

3.57 

2.14 

1/Per  thousand  board  feet  and  cord  actually  moved ~by"  water . Maintenance 
and  capital  charges  not  included „ 


- 120 • 


t 


special  service  log  haul  roads*  the  cost  of  operation  and  maintenance 
should  be  provided  for  by  each  user's  payment  into  a cooperative  fund 
at  an  adequate  rate  per  unit  of  wood  products  handled  through  the 
facility# 

Rail  costs—postdam  transportation  system 

The  transportation  studies  for  Dam  Site  204«9  have  been  handicapped  by 
the  fact  the  final  relocation  route  of  the  Great  Northern  Railway  has 
not  been  settled#  On  advice  from  the  Corps  of  Engineers  at  the  time 
this  study  was  begup  it  has  been  assumed 'that  the  route  would  be  as 
shown  on  the  maps  of  Studies  1*  2*  and  3;  that  is*  from  Libby  south  a- 
long  US  Highway  2 to  the  Fisher  River*  down  the  Fisher  River  to  Wolf 
Creek*  up  Wolf  Creek  to  the  Wolf  Creek-Fortine  Creek  summit  and  down 
Fortine  Creek  to  the  existing  railroad  line  at  Stryker#  At  this  writing* 
the  route  from  Libby  to  the  mouth  of  Wolf  Creek  is  particularly  in 
ouestion#  If  the  route  as  assumed  by  this  report  is  changed,  rail 
freight  costs  from  Eureka  and  the  landings  in  the  Wolf  Creek  and  Fisher 
River  drainages  to  Libby  would  be  affected#  Likely*  some  change  would 
occur  in  the  method  of  transportation  determined  as  the  cheapest  for 
individual  logging  units  in  these  areas#  In  these  instances*  the 
production  from  these  units  would  be  routed  differently  than  indicated 
by  the  road  cost  analyses  of  Studies  1,  2,  and  3o  However*  the  effect 
of  these  possible  changes  would  be  minor  on  the  Zone  of  Influence  as  a 
whole  and  would  not  alter  the  conclusions  of  this  report# 

The  length  of  haul  and  the  freight  rates  over  the  proposed  location  for 
both  sawlogs  and  cordwood*  as  estimated  for  use  in  this  report*  are 
given  in  table  57»  These  figures  are  compared  to  the  length  of  haul* 
the  established  1951  sawlog  freight  rates*  and  the  estimated  cordwood 
rates  over  the  existing  location# 


Table  57 o Existing  and  assumed  future  railroad  freight  rates  from 
various  points  to  Libby 


To 

^ ; Existing  location  i 

Proposed  location 

; Miles 

ss  Sawlogs  ; 

Cordwood; 

Miles 

s Sawlogs; 

Cordwood 

Per 

Per 

thousand 

Per 

thousand 

Per 

bd0ft o 

cord 

bd.ft. 

cord 

Rexford 

55 

2#95 

2#42 

Stonehill 

44 

2#55 

2,2? 

Warland 

24 

2#15 

2o00 

Eureka 

126 

4,58 

3o45 

Landing  1 

(Upper  Wolf  Creek) 

76 

3o  51 

2,72 

Landing  2 

(Wolf  Prairie) 

64 

3o29 

2,57 

Landing  3 

(Tamarack  Creek) 

57 

3d3 

2,42 

Landing  4 

(Mouth  Wolf  Creek) 

48 

2 #98 

2,27 

Landing  5 

(Fisher  River  at  Highway  2) 

31 

2#  54 

2,13 
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The  cordwood  rates  used  above  are  taken  from  those  used  in  Station  Paper 
34?  ,!Resource  Factors  Affecting  the  Feasibility  of  Pulp  Mills  in  Eastern 
Montana,"  a 1952  publication  of  the  Northern  Rocky  Mountain  Forest  and 
Range  Experiment  Station,,  The  sawlog  freight  rates  over  the  proposed 
location  are  based  on  the  established  1951  rates  over  the  existing  loca- 
tion with  an  approximate  10  percent  increase  to  allow  for  higher  operating 
costs  o 

Study  1 transportation  system 

Figure  42  shows  the  transportation  system  proposed  by  Study  1*  It  pro- 
vides the  following  facilities; 

Roads 

Route  W9  Sections  A to  I,  inclusive,  provides  a back-country  fire 
protection  route  (partly  usable  for  log  haul)  along  the  west  side 
of  the  reservoir  from  a connection  with  existing  State  Highway  37 
below  the  dam  to  a connection  above  flowline  with  the  existing 
road  system  on  the  west  bank  opposite  Rexford* 

Route  S9  Sections  A and  B,  on  the  south  side  of  the  reservoir 
provides  a connection  with  existing  forest  development  road  759 
below  the  dam  to  the  proposed  water  load-out  facility  above  the 
dam,  opposite  Rainy  Creek0 

Route  P9  Sections  A to  C,  inclusive 9 provides  a back-country 
protection  route  along  McMillan  Creek  Divide  to  Tony  Peak  Lookout, 
replacing  the  protection  access  now  provided  by  forest  development- 
road  759o 

Route  E,  Sections  A to  G,  inclusive,  planned  as  the  relocation  of 
State  Highway  37o  Section  H,  a log  haul  road  connection  to 
Ten  Mile  Creek * 

Route  E-N,  Sections  A to  C,  inclusive,  provides  a back-country  fire 
protection  route  (log  haul,  in  part)  connecting  the  highway  re- 
location with  the  relocated  ranger  station  at  Eureka*  Section  D, 
a log  haul  road  connection  to  McGuire  Creek0 

Trails 

Route  T~l,.  13 <>3  miles  long,  from  the  water  load-out  facility  along 
the  south  face  of  the  reservoir  to  Peoples  Creek  in  the  Fisher 
River  drainage* 

Route  T-2,  l607  miles  long,  from  a connection  with  road  Route  W 
at  the  mouth  of  Rainy  Creek  along  the  north  face  of  the  reservoir 
to  Little  Jackson  Creek* 

Route  T-39  12*9  miles  long,  from  a connection  with  road  Route  W at 
Bristow  Creek  along  the  west  face  of  the  reservoir  to  connect  with 
Route  W at  the  mouth  of  the  Middle  Fork  Parsnip  Creek* 


-122- 


R 34  W R 33  W R 32  W R 31  W R 30  W R 29  W R28W  R 27  W R 26  W R 25  W R 24W 


I 


K fo 

I— 


I 

r 


CANADA 

R 34  W R 33  W R 32  W R 31  W R 30  W R 29  W R 28  W R 27  W R 26  W R 25  W R 24  W 


■ w? 


c 


c 


Route  T-4,  10ol  miles  long,  from  a connection  with  Section  H 
of  Route  E at  the  mouth  of  Ten  Mile  Creek  along  the  east  face 
of  the  reservoir  to  connect  with  Section  D of  Route  E-N  at 
the  mouth  of  McGuire  Creek,, 

Landing  field 

Relocation  of  the  existing  field  in  Sections  2?  and  28, 

T31N,  R31W,  including  required  relocation  of  affected  portion 
of  existing  Pipe  Creek  forest  development  road  68 « 

Water  facilities 

Project-financed  "permanent " dumps  as  follows ; 

Dump  D“A  at  Barron  Creek 
Dump  D-B  at  Big  Creek 
Dump  D-C  at  Warland  Creek 
Dump  D-D  at  Sullivan  Creek 
Dump  D-E  at  Rexford 

"Temporary"  dumps  to  be  financed  by  national  forest  timber 
sales  as  follows? 

Dump  D-1  at  Johnson  Draw 
Dump  D-2  at  Big  Bend 
Dump  D-3  at  Sutton  Creek 
Dump  D-4  at  Buck  Creek 

Dump  D-5  at  mouth  of  Fisher  River  (east  side) 

Project-financed  load-out  facility  on  south  side  of  reservoir, 
approximately  one  mile  upstream  from  dam,  in  Section  31,  T31N,  R30W» 


% 


Rail  facilities 

Railroad  reload  landings  along  the  proposed  location  of  the 
Great  Northern  Railway  to  be  financed  by  national  forest  and/or 
private  timber  operations,  as  follows? 

Landing  1 at  Upper  Wolf  Creek 

Landing  2 at  Wolf  Prairie 

Landing  3 at  Tamarack  Creek 

Landing  5 at  Fisher  River  on  US  Highway  2 

A realignment  of  national  forest  ranger  district  boundaries  would  be 
necessary  if  the  Study  1 transportation  plan  were  adopted.  Three 
districts,  with  ranger  stations  at  Bristow  Creek,  Wolf  Creek,  and  Eureka, 
and  work  centers  at  Big  Creek  and  Warland  Creek  would  be  required  to 
replace  the  effectiveness  to  a reasonable  degree  of  the  two  existing 
combined  ranger  station-work  center  establishments  at  Warland  and  Rexford, 
The  realigned  boundaries  are  shown  in  figure  42, 
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In  Study  1 no  attempt  has  been  made  to  justify  particular  road  construc- 
tion standards  from  the  standpoint  of  more  economical  total  road  and 
transportation  cost8  Construction  standards  of  minimum  adequacy  for  the 
required  service  of  the  various  sections  have  been  determined  and  the 
transportation  costs  computed  for  these  minimum  standards  only0  The  cost 
analysis  of  the  Study  1 road  system  is  given  in  table  58* 

The  cost  analysis  gives  the  estimated  construction  cost  of  each  route,, 
converts  this  to  the  annual  cost  of  capital  which,  added  to  the  annual 
maintenance  cost,  results  iggthe  total  annual  road  cost0  The  annual 
vehicle  operating  costs  are  computed  for  each  of  the  five  kinds  of 
traffic,  totaled,  and  then  added  to  the  annual  road  cost  to  give  finally 
the  total  annual  road  and  transportation  cost  for  that  route* 

The  annual  timber-hauling  costs  are  derived  from  the  schedule  of 
table  59,  which  for  Study  1 shows  the  mode  of  transport  for  each  logging 
unit  based  on  use  of  the  cheapest  method  without  regard  to  yearlong 
log  procurement o 

The  details  of  route  and  construction  standard  selection,  as  determined 
by  the  services  required  of  the  route,  are  explained  in  the  following 
paragraphs  s 

Route  Wo  The  primary  purpose  of  this  route  is  to  provide  a seasonal- 
use  minimum  cost  through  road  from  Libby  to  a connection  with  the 
Yaak  Valley-west  side  forest  development  road  92  in  the  vicinity  of 
Sullivan  Creek  for  fire  protection  and  administration  of  the  forest 
area  along  the  west  side  of  the  reservoir,,  Since  minimum  construc- 
tion cost  is  a primary  objective,  the  location  is  generally  in  high 
country  away  from  the  expensive  rock  construction  of  the  reservoir 
face*  However,  because  of  difficult  topography  in  the  high  country 
north  of  Parsnip  Creek,  the  route  is  along  the  reservoir  face  at 
Parsnip  Creek  to  serve  also  as  a log  haul  road  providing  access  to 
water  transportation  dumps  for  the  timber  areas  from  Parsnip  Creek 
north  to  the  international  boundary*  Other  sections  of  the  road 
between  Libby  and  Parsnip  Creek  are  used  for  log  haul  or  public 
travel  where  they  are  on  suitable  location* 

Under  Study  1 road  system.  Route  W provides  a summer  season  outlet  to 
Libby,  73  miles  distant,  for  the  15  or  so  families  now  residing  in  the 
vicinity  of  Tooley  Lake  (between  Young  Creek  and  Dodge  Creek  at  the 
northwest  end  of  the  reservoir)*  Under  present  conditions  these 
families  trade  at  the  nearby  towns  of  Rexford  and  Eureka,  on  the  east 
side  of  the  Kootenai  River*  Since  Route  W would  be  purely  a seasonal 
route  and  would  not  be  maintained  yearround,  the  isolation  of  these 
people  in  the  winter  is  an  important  deficiency  of  the  transportation 
plan* 

Section  A is  2*2  miles  long  from  a connection  with  existing 
Highway  37,  about  0*7  mile  north  of  the  Libby  bridge  to  the  dam 
axis*  The  location  is  on  a 2-percent  grade  for  1*3  miles  and 
4 percent  for  the  remaining  0*9  mile  to  the  dam  site*  To 
accommodate  the  estimated  annual  traffic  of  81,500  recreational 
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Table  59. 


Annual  cut  by  logging  units  and  mode  of  transporting  wood— 


1/ 


Study  1 


Logging 

unit 

Summer  cutting 

Winter  cutting 

| Sawlogs 

Pulpwood 

Mode  of  transport 

\ Sawlogs  \ 

Pulpwood 

] Mode  of  transport 

Thousand 

Thousand 

bd.ft. 

Cords 

bd.ft. 

Cords 

Libby  group 

80 

212 

368 

Truck  to  Libby 

81 

676 

1,059 

Truck  to  Libby 

82 

353 

534 

Truck  to  Dump  2 

84 

561 

917 

Truck  to  Dump  2 

113 

1,735 

2,735 

Truck  to  Dump  5 

179 

761 

1,136 

Truck  to  Dump  1 

War land 

.gr°."E 

85 

171 

322 

Truck  to  Dump  A 

86 

843 

1,461 

Truck  to  Dump  A 

87 

913 

1,567 

Truck  to  Dump  A 

88 

1,355 

2,227 

Truck  to  Dump  A 

89 

438 

759 

Truck  to  Dump  A 

108 

1,254 

1,974 

Truck  to  Dump  C 

109 

1,435 

2,186 

Truck  to  Dump  C 

110 

606 

968 

Truck  to  Dump  C 

111 

1,959 

3,108 

Truck  to  Dump  C 

112 

1,067 

1,982 

Truck  to  Dump  C 

Stonehill  group 

90 

566 

889 

Truck  to  Dump  B 

91 

621 

1,133 

Truck  to  Dump  B 

94 

700 

1,250 

Truck  to  Dump  B 

97 

716 

1,007 

Truck  to  Dump  B 

98 

453 

808 

Truck  to  Dump  B 

106 

1,641 

2,160 

Truck  to  Dump  3 

107 

905 

1,717 

Truck  to  Dump  3 

Rexford 

group 

99 

973 

895 

Truck  to  Dump  D 

100 

1,143 

1,547 

Truck  to  Dump  D 

101 

719 

1,031 

Truck  to  Dump  D 

102 

1,523 

2,340 

Truck  to  Dump  D 

103 

1,599 

2,209 

Truck  to  Dump  E 

104 

1,346 

1,616 

Truck  to  Dump  E 

105 

1,595 

1,442 

Truck  to  Dump  E 

Lower  Fisher  group 

151 

519 

642 

Truck  to  Dump  5 

152 

519 

588 

Truck  to  Dump  5 

153 

345 

436 

Truck  to  Dump  4 

154 

625 

513 

Truck  to  Dump  4 

155 

632 

861 

Truck  to  Dump  4 

Mid-Fisher  group 

149 

595 

754 

Truck  via  McMillan  Pass 

113 

143 

Truck  via  McMillan  Pass 

156 

401 

402 

Truck  via  McMillan  Pass 

236 

237 

Truck  via  McMillan  Pass 

157 

217 

213 

Truck  via  McMillan  Pass 

67 

65 

Truck  via  McMillan  Pass 

158 

226 

2b9 

Truck  via  McMillan  Pass 

149 

137 

Truck  via  McMillan  Pass 

160 

671 

758 

Truck  via  McMillan  Pass 

204 

231 

Truck  via  KcKillan  Pass 

161 

247 

257 

Truck  via  McMillan  Pass 

70 

73 

Truck  via  McMillan  Pass 

162 

282 

294 

Truck-rail  via  Landing  5 

154 

199 

Truck-rail  via  Landing  5 

163 

4«9 

465 

Truck-rail  via  Landing  5 

122 

116 

Truck-rail  via  Landing  5 

Upper  Fisher  group 

174 

850 

1,284 

Truck-rail  via  Landing  5 

102 

154 

Truck-rail  via  Landing  5 

164 

30 

24 

Truck-rail  via  Landing  5 

114 

89 

Truck-rail  via  Landing  5 

165 

316 

259 

Truck-rail  via  Landing  5 

376 

307 

Truck-rail  via  Landing  5 

166 

272 

204 

Truck-rail  via  Landing  5 

408 

305 

Truck-rail  via  Landing  5 

167 

475 

869 

Truck-rail  via  Landing  5 

119 

217 

Truck-rail  via  Landing  5 

168 

1,569 

2,639 

Truck-rail  via  Landing  5 

11 

18 

Truck-rail  via  Landing  5 

169 

1,951 

3,268 

Truck-rail  via  Landing  5 

- 

- 

170 

471 

549 

Truck-rail  via  Landing  5 

23 

27 

Truck-rail  via  Landing  5 

171 

1,588 

2,403 

Truck-rail  via  Landing  5 

- 

- 

172 

1,031 

1,134 

Truck-rail  via  Landing  5 

437 

482 

Truck-rail  via  Landing  5 

173 

431 

307 

Truck-rail  via  Landing  5 

204 

143 

Truck-rail  via  Landing  5 

Wolf  Creek  group 

139 

2,270 

3,515 

Truck-rail  via  Landing  -1 

- 

- 

- 

140 

1,039 

1,517 

Truck-rail  via  Landing  2 

460 

671 

Truck-rail  via  Landing  2 

141 

436 

531 

Truck-rail  via  Landing  2 

76 

92 

Truck-rail  via  Landing  2 

142 

1,479 

1,320 

Truck-rail  via  Landing  2 

531 

532 

Truck-rail  via  Landing  2 

143 

327 

493 

Truck-rail  via  Landing  2 

306 

461 

Truck-rail  via  Landing  2 

144 

1,530 

1,807 

Truck-rail  via  Landing  3 

429 

506 

Truck-rail  via  Landing  3 

150 

756 

692 

Truck  via  McMillan  Pass 

230 

210 

Truck  via  KcKillan  Pa3s 

Total  for  zone 

of  influence 

(exceot  logging 

units  92,  93, 

95,  96) 

51,328 

72,522 

4,941 

5,415 

1 /All  summer  and  v'nter  cutting  areas  to  be  cut  in  summer  and  transported  by  water  except  where  truck  or  truck-rail  transporta- 
tior.  is  cheaper. 
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cars  visiting  the  dam,  67,000  commercial  vehicles,  and  the 
Zonolite  ore  haul  of  152,000  tons  to  Libby,  a BB-28  construc- 
tion standard  is  proposed. 

Section  B is  4„2  miles  long  from  the  dam  axis  on  a 0 percent 
grade  to  a connection  with  the  existing  Rainy  Creek  road  at 
elevation  2500  and  up  the  existing  road  on  a 6-percent  grade 
to  the  base  of  Zonolite  Hill.  The  construction  cost  estimate 
includes  improvement  and  asphalt  mat  paving  of  the  lo0  mile 
of  existing  road  up  Rainy  Creek.  Recreational  traffic  is 
expected  to  be  comparatively  heavy  over  this  section  (55,000 
cars  a year)  as  is  commercial  traffic  serving  the  Zonolite 
mine  and  logging  areas  to  the  north  (30,000  vehicles  a.  year). 

A BB-28  construction  standard  is  proposed  to  accommodate  the 
recreational  and  commercial  traffic  plus  the  ore  haul  trucks 
which  would  come  onto  Section  B at  the  base  of  the  Zonolite 
Hill,  and  the  logging  trucks  from  units  80  and  81.  This  log 
haul  traffic  does  not  travel  over  Section  A.  The  log  trucks 
would  be  routed  over  a roadway  on  top  of  the  dam  to  a con- 
nection with  Route  S for  direct  transportation  to  the  Libby  mill. 

Section  C,  4.2  miles  long,  extends  from  the  base  of  Zonolite 
Hill,  up  the  west  slope  of  Rainy  Creek  on  a 5-percent  grade,  to 
the  Rainy  Creek-Jackson  Creek  summit  at  elevation  3850.  Wood 
production  from  logging  unit  81  would  be  trucked  over  this 
section.  Since  Route  W ’would  not  be  a through  public  travel 
road,  and  would  serve  local  populations  only  beyond  Section  B, 
the  recreational  traffic  estimate  drops  to  4500  cars  a year,  and 
the  commercial  traffic  to  2500  vehicles  a year.  A DD-16  con- 
struction standard  is  proposed  to  serve  the  combined  log  haul 
and  administrative  access  traffic  to  the  ranger  station  at 
Bristow  Creek. 

Section  D,  is  14o6  miles  long  from  the  Rainy  Creek-Jackson  Creek 
summit  to  the  proposed  ranger  station  at  Bristow  Creek.  From  the 
summit  the  location  descends  on  a 1.7-percent  grade  down  Jackson 
Creek  and  the  North  Fork  of  Jackson  Creek  to  control  points  be- 
tween elevations  3140  and  3000  above  cliffs  and  deep  draws  in 
Sections  33  and  28,  T32N,  R29W.  The  location  continues  to 
descend,  crossing  Barron  Creek  at  elevation  2800,  climbs  on  a 
2.3 -percent  grade  to  a favorable  back-country  pass  between 
Barron  and  Bristow  Creeks  at  elevation  3100,  and  finally 
descends  on  a 1.7-percent  grade  to  the  crossing  of  Bristow 
Creek.  Section  D has  only  incidental  use  for  timber  haul. 

Access  to  Dump  A which  serves  logging  units  85,  86,  87,  88,  and 
89  must  be  provided  by  branch  roads  financed  by  the  timber 
operation.  For  its  principal  service  as  an  administrative  and 
protective  access  to  the  ^ranger  station  and  district,  a D-l6 
construction  standard  is  proposed.  The  D-l6  standard  is 
basically  the  same  as  the  DD-16  standard  for  log  haul,  which 
has  been  described  in  table  46,  with  these  exceptions  (1)  the 
surfacing  need  not  be  as  heavy  and  the  width  of  the  subgrade 
can  be  reduced  accordingly,  and  (2)  the  surfaced  turnout  width 
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can  be  reduced  from  28  feet  to  24  feet,  Sections  A,  B,  C,  and  D 
are  considered  as  yearlong  routes  and  the  maintenance  cost  esti- 
mates include  the  cost  of  snow  removal,,  The  sections  north  of 
Bristow  Creek  are  for  seasonal  use  and  the  estimates  are  for  normal 
maintenance  only,, 

Section  E9  4° 7 miles  long,,  climbs  from  Bristow  Creek  on  a 5-percent 
grade  to  elevation  4320  in  a saddle  at  the  head  of  Ural  Creek  west 
of  Ziegler  Mountain „ This  section  would  carry  part  of  the  wood 
production  from  logging  units  88  and  89  to  their  outlet  at  Dump  A» 
The  estimate  of  recreational  traffic  drops  to  2500  cars  a year  and 
that  of  commercial  traffic  drops  to  1000  vehicles  a year,,  An  EE-12 
construction  standard  is  proposed  to  serve  the  log  haul  traffic  and 
the  protective  and  administrative  travel  out  of  the  proposed 
Bristow  Creek  Ranger  Station „ 

Section  F,  9»5  miles  long,  extends  from  the  head  of  Ural  Creek  to 
the  upper  end  of  Parsnip  Creek,  In  this  location , which  avoids 
the  particularly  heavy  construction  along  the  reservoir  face  be- 
tween Ziegler  Mountain  and  Parsnip  Creek,  the  road  would  serve 
protection  needs  only  and  is  proposed  for  an  E-12  construction 
standard.  The  location  climbs  as  high  as  elevation  4650  between 
the  heads  of  Ural  and  Geibler  Creeks  and  stays  above  elevation 
4200  until  it  turns  into  the  Parsnip  Creek  drainage,  where  it  drops 
on  a 5-percent  grade  to  the  end  of  the  section.  It  is  estimated 
that  no  more  than  500  commercial  cars  and  trucks  a year,  primarily 
in  connection  with  logging  operations  between  Bristow  and  Parsnip 
Creeks,  would  use  this  section. 

Section  _G  is  10,7  miles  long  from  the  upper  end  of  Parsnip  Creek 
to  Big  Creek  where  the  proposed  work  center  for  the  west-side 
ranger  district  is  located.  The  road  location  remains  between 
elevations  2500  and  2600,  This  section  serves  as  an  access  to 
Dump  B for  the  timber  production  from  logging  units  90,  91,  and 
94 o It  is  proposed  for  an  EE-12  construction  standard. 

Section  H is  6,4  miles  long  extending  from  Big  Creek  to  Gold  Creek 
and  serving  as  an  access  to  Dump  B for  the  timber  production  from 
logging  units  97  and  98,  Since  the  Big  Creek  forest  development 
road  336  provides  an  outlet  for  recreational  traffic,  back  to  Libby 
via  the  Pipe  Creek  road,  the  estimate  of  recreational  traffic  in 
this  section  is  only  1500  cars  a year.  Accordingly,  an  EE-12 
construction  standard  is  considered  adequate. 

Section  I,  3«1  miles  long,  extends  from  Gold  Creek  to  Boulder  Creek 
through  some  of  the  most  difficult  construction  to  be  found  along 
the  reservoir  face.  Accordingly,  the  dump  locations  have  been 
planned  to  avoid  the  necessity  for  log  haul  along  this  section. 
Recreational  use  is  estimated  at  750  cars  a year  and  commercial 
cars  and  trucks  serving  the  logging  operations  north  of  Boulder 
Creek  at  1250  a year,  A minimum  E-12  protection  road  standard  is 
therefore  considered  adequate.  The  location  varies  between 
elevations  2550  and  2700  in  using  natural  advantages  to  the  great- 
est reasonable  extent  In  reducing  estimated  construction  costs. 
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Section  J is  6o0  miles  long  extending  from  Boulder  Creek  to  a 
junction  with  Yaak  River-west  side  forest  development  road  92 
at  approximate  elevation  2600  in  Section  16,  T36N,  R28W,  It 
serves  as  an  access  to  Dump  D for  the  timber  production  from 
logging  unit  99c,  as  well  as  an  access  to  logging  operations 
in  units  100,  101,  and  102  to  the  north,  and  is  proposed  for 
an  EE-12  log  haul  road  standarde  From  Boulder  Creek  the 
location  climbs  to  approximate  elevation  2850  in  Section  31, 
T36N,  R28W,  to  avoid  construction  through  a particularly  dif- 
ficult rock  point 0 From  that  point  it  descends  on  a sustained 
grade  to  its  connection  with  the  Yaak  River-west  side  road. 

Route  So  The  primary  purpose  of  this  route  is  to  provide  for  the 
truck  haul  of  timber  from  the  water  load-out  facility  directly  to 
the  Libby  manufacturing  plant s0  Secondarily,  it  would  provide 
for  public  access  to  the  recreational  possibilities  of  the  bench 
area  immediately  upstream  from  the  load-out  facility 0 This  area 
also  would  be  ideally  suited  to  the  installation  of  public  dock 
and  commercial  boat  facilities , It  can  be  developed  without 
interfering  with  timber  handling  or  dam  operations. 

Section  A extends  109  miles  from  a connection  with  the  exist- 
ing Libby-Jennings  forest  development  road  759  in  Section  2, 
T30N,  R31W,  on  a 4-percent  grade  to  the  top  of  the  dam.  The 
existing  road,  which  is  privately  owned  and  maintained, 
terminates  at  the  J,  Neils  Lumber  Company  plant  and  public 
access  through  the  plant  is  prohibited.  In  developing 
Route  S for  the  public  uses  described  above,  a public  road 
connection  between  Libby  and  the  beginning  of  Section  A along 
the  route  of  an  existing  county  road  would  be  required.  How- 
ever, this  connection  cannot  be  considered  within  the  scope 
of  the  Libby  project  transportation  restorations  and  no  cost 
estimate  for  the  connection  is  included  in  this  report.  The 
BB-28  construction  standard  proposed  for  this  section  to  allow 
rapid  movement  of  ’’off-highway'1  log  haul  trucks  would  also  be 
adequate  for  the  estimated  volumes  of  recreational  and  com- 
mercial traffic. 

Section  B is  approximately  1,0  mile  long  from  the  dam  to  the 
load-out  facility,  A BB-28  construction  standard  is  likewise 
proposed  for  this  section.  Additional  length  of  road  up- 
stream from  the  load-out  facility  would  be  required  to  develop 
the  public  uses  of  this  area.  However,  this  additional  length 
is  not  within  the  scope  of  transportation  restorations  and  no 
estimate  of  its  cost  is  included. 

Route  P,  Access  to  Tony  Peak  Lookout  and  other  areas  along  the 
north  and  east  faces  of  McMillan  Creek  divide  between  the  Libby 
Creek  and  Fisher  River  drainages  is  presently  provided  by  the 
branch  roads  which  connect  with  the  Libby-Jennings  and  west  side 
Fisher  River  forest  development  roads  (759  and  763),  Because 
the  overburden  on  the  rock  slopes  of  the  canyon  walls  above 
these  main  haul  roads  is  considered  particularly  vulnerable  to 
extensive  slides  when  subjected  to  reservoir  saturation  and 


130- 


drawdown,  it  is  not  desirable  to  relocate  these  roads  along  the  flow- 
line0  The  timber  production  from  logging  units  adjacent  to  these 
roads  should  be  moved  by  other  routes „ However , the  area  must  still 
be  protected  from  fire  by  road  access  and  that  is  the  purpose  of 
Route  P,  proposed  for  the  minimum  E-12  construction  standard,, 

Tony  Peak  Lookout  would  be  connected  to  proposed  Route  E at  the 
head  of  McMillan  Creek  by  Sections  B and  C,  a length  of  6 <,75  miles0 
Section  A,  2 „5  miles  long,,  would  connect  Sections  B and  C with 
existing  forest  development  road  533  so  that  a continuous  road 
access  would  be  provided  along  the  east-west  ridge  above  the  res- 
ervoir o 

Route  E,  except  for  Section  H,  is  the  State  Highway  37  restoration 
route  of  Studies  1 and  2C  It  extends  from  a junction  with  US  Highway 
2,  approximately  4 miles  south  of  Libby,  71o6  miles  to  US  Highway  93 
near  Trego , approximately  14 „ 9 miles  southeast  of  Eureka 0 It  is 
proposed  for  a BB-24  construction  standard  over  its  entire  length » 

It  would  provide  important  services  to  timber  transportation  and 
national  forest  protection  and  administration,  but  so  far  as  the 
Zone  of  Influence  is  concerned,  only  to  the  head  of  Five  Mile  Creek 
where  the  route  leaves  the  Zone„  As  a highway  restoration  it  has 
the  advantages  of  avoiding  locations  of  high  construction  cost, 
avoiding  the  necessity  for  major  crossings  of  the  reservoir  either 
in  the  Kootenai  or  Fisher  River  drainages,  and  providing  for 
reasonably  direct  travel  between  Libby  and  Eureka0  Its  disadvantages 
are  that  it  must  climb  over  two  4100-foot  summits  with  attendant  high 
snow  removal  costs,  that  its  connection  between  Libby  and  Eureka  is 
only  reasonably  direct 0 Both  factors  add  to  the  operating  costs  of 
through  highway  users  between  Libby  and  Eureka,,  This  route  adds 
nothing  to  transportation  service  in  the  reservoir  area  north  of 
Five  Mile  Creek,  and  offers  only  limited  opportunity  for  public 
enjoyment  of  the  scenic  attractions  of  the  reservoir,,  Its  further 
disadvantages,  in  comparison  with  the  highway  restoration  route  of 
Study  3,  are  discussed  later  in  this  section  of  the  appendix,, 

Sections  A and  B,  9o9  and  9o6  miles  long,  respectively,  extend 
from  the  junction  with  US  Highway  2,  south  of  Libby,  up  the  north 
slope  of  McMillan  Creek  on  a 5-percent-  grade  to  its  summit  at 
elevation  4100,  and  down  the  Doe  Creek  and  Fawn  Creek  drainages 
on  a 32~Percen't  grade  to  the  head  of  the  reservoir  in  Fisher 
River  at  the  mouth  of  Wolf  Creek0  The  timber  production  from 
logging  units  149 § 150,  156,  157,  158?  160,  and  161  would  be 
trucked  over  these  sections  to  Libby  at  modified  unit  rate  costs 
which  allow  for  the  favorable  grade  on  Section  A,  and  the  adverse 
grade  on  Section  B„  In  accordance  with  the  through  car  traffic 
estimates  discussed  on  pages  104  and  105,  recreational  traffic  is 
estimated  at  60,000  cars  a year  and  commercial  traffic  at  35jOOO 
cars  a year  because  of  additional  local  use  over  these  sections 
close  to  Libby0  The  headquarters  station  for  the  proposed 
Wolf  Creek  Ranger  District,  composed  of  parts  of  the  predam 
Warland  and  Raven  Districts,  would  be  located  at  the  mouth  of 
Wolf  Creek o Sections  A and  B provide  access  to  the  station 
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from  Libby,  The  annual  maintenance  costs  for  both  sections 
is  estimated  at  the  rate  of  $300  a mile  for  normal  maintenance 
and  $650  a mile  for  snow  removal  and  sanding. 

Section  C9  12,5  miles  long,  extends  from  the  mouth  of  Wolf  Creek 
down  the  east  bank  of  the  Fisher  River  to  Dunn  Creek,  It  is 
located  at  approximate  elevation  2550  for  its  entire  length. 

The  timber  production  from  logging  units  151?  152,  and  113  would 
be  trucked,  over  parts  of  the  section  to  water  at  Dump  5»  Since 
part  of  the  recreational  and  commercial  traffic  which  uses 
Sections  A and  B would  be  diverted  to  the  Wolf  Creek  and  upper 
Fisher  River  areas , the  recreational  traffic  estimate  for 
Section  C drops  to  56,500  cars  a year,  and  the  commercial 
traffic  to  33*500  vehicles  a year. 

Section  D is  7o6  miles  long,  extending  from  Dunn  Creek  to  Cripple 
Horse  Creek,  The  location  is  along  the  reservoir  face  generally 
at  elevation  2600  to  2650  until  it  approaches  Cripple  Horse 
Creek,  where  it  drops  to  about  elevation  2550,  Immediately  north 
of  Dunn  Greek  the  location  passes  along  a deeply  serrated  rock 
cliff  for  approximately  one  mile,  making  it  the  most  difficult 
construction  along  the  entire  reservoir.  For  this  reason,  an 
alternate  location  was  considered  which  extends  up  Dunn  Creek, 
switches  back  and  climbs  on  a 5“percent  grade  to  a pass  on  the 
Dunn  Creek-Canyon  Creek  divide  at  elevation  3560,  drops  into 
Canyon  Creek  on  a 3-percent  grade,  climbs  out  on  a 2, 5-percent, 
grade  to  a pass  on  the  Canyon  Creek-Cripple  Horse  Creek  divide 
at  elevation  3240,  and  finally  drops  on  a 3 08-percent  grade  to 
a common  point  at  elevation  2550  in  Cripple  Horse  Creek,  The 
total  length  of  this  alternate  location  is  12,1  miles.  The 
estimated  construction  cost  of  the  alternate  via  the  reservoir 
face  is  $1,243*228,  or  an  average  of  $163,583  a mile,  and 
results  in  an  annual  road  cost  of  $58,537o  The  estimated 
construction  cost  of  the  alternate  "high-line1*  location  is 
$1,067*757*  or  an  average  of  $88,244  a mile,  resulting  in  the 
cheaper  annual  road  cost  of  $58,875o  However,  transportation 
costs  for  the  timber  haul  from  logging  unit  112  to  Dump  C* 
and  for  the  estimated  annual  traffic  of  50,000  recreational 
cars,  30,000  commercial  vehicles,  and  1550  administration  and 
protection  vehicles,  are  $78,050  for  the  face  route  and 
$123*519  for  the  "high-line"  route.  The  difference  in  trans- 
portation costs  is  due  almost  entirely  to  the  greater  length 
of  the  "high-line"  alternate  since/  no  increase  In  operating 
costs  for  recreational,  commercial,  or  administrative  traffic, 
because  of  increased  gradients,  is  recognized  for  the  purpose 
of  this  report.  As  a result,  the  total  annual  road  and  trans- 
portation cost  for  the  alternate  via  the  reservoir  face  is 
$136,5.87  compared  to  $180,394  for  the  "high-line"  alternate. 

Thus,  with  a $43,807  favorable  difference  In  annual  road  and 
transportation  costs,  the  reservoir  face  alternate  location 
is  recommended  despite  its  higher  construction  cost. 
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Section  E,  6o0  miles  long,  extends  from  Cripple  Horse  Creek  to 
Five  Mile  Creek0  This' section  would  serve  timber  production  from 
logging  units  108,  109,  110,  111,  and  112  to  water  at  Dump  C. 

Since  it  is  located  along  the  reservoir  face  with  its  scenic 
attraction,  it  is  estimated  that  recreational  and  commercial 
traffic  would  be  the  same  as  over  Section  Do 

Section  F is  7°8  miles  long,  extending  up  Five  Mile  Creek  on  a 
5=percent  grade  to  its  summit  at  elevation  4100„  The  section  is 
away  from  the  reservoir  and  the  recreational  and  commercial  traffic 
is  estimated  to  drop  to  the  annual  through  volumes  shown  in  tables 
49  and  50,  47,500  recreational  and  27,500  commercial  vehicles,. 
Timber  production  from  the  Five  Mile  Creek  logging  unit  109  is 
trucked  over  this  section  to  water  at  Dump  C„ 

Section  G,  1802  miles  long,  extends  from  the  Five  Mile  Creek 
summit  to  US  Highway  93  near  Trego „ The  4° 9 mile  portion  of  this 
section  from  the  summit  down  Lake  Creek  to  Fortine  Creek  is  on  the 
general  location  of  the  existing  low-standard  forest  development 
road  48 o The  remaining  length  of  13 o 3 miles  from  Fortine  Creek 
to  US  Highway  93  is  over  existing  forest  development  road  36, 
presently  maintained  by  Lincoln  County 0 This  section  is  now  built 
to  an  18“f oot  surfaced  width  with  ditches,  is  on  good  grade  and 
alignment,  and  will  require  relatively  light  reconstruction  and 
paving  to  improve  it  to  the  proposed  BB-24  construction  standard,, 

Section  H,  not  a part  of  the  highway  relocation,  is  4« 5 miles  long, 
extending  from  a connection  with  the  proposed  highway  at  Five  Mile 
Creek  along  the  reservoir  face  to  Ten  Mile  Creeko  The  location, 
varying  between  elevations  2500  and  2600  is  mostly  in  difficult 
rock  construction,  but  the  minimum  log  haul  construction  standard 
of  EE-12  proposed  for  the  section  is  required  to  provide  an  outlet 
for  the  timber  production  from  logging  unit  108  to  water  at  Dump  Co 

Route  E~No  Protection  and  administration  access  from  the  proposed 
ranger  district  headquarters  at  Eureka,  as  well  as  log  transportation 
needs,  for  the  area  north  of  Ten  Mile  Creek  could  be  provided  either 
by  a road  location  along  the  reservoir  face,  or  by  the  "high-country" 
location  as  shown  on  the  map  of  the  Study  1 transportation  system. 

The  common  point  for  either  location  is  at  the  mouth  of  Sutton  Creek 
which  would  become  the  focus  of  both  protection  and  timber-sale 
activities  for  the  Eureka  ranger  in  administering  his  area  south  of 
Pinkham  Creeko 

The  reservoir  face  location  between  Ten  Mile  Creek  and  McGuire  Creek, 
the  next  major  side  drainage  to  the  north  for  which  a timber  outlet 
must  be  provided,  is  predominantly  in  rock  construction 0 In  the 
interests  of  holding  Study  1 transportation  restoration  costs  to  an 
absolute  minimum,  the  cheaper  "high-country"  location  has  been 
adopted  for  this  study 0 Although  somewhat  cheaper,  it  is  necessarily 
considerably  longer  because  of  the  extent  to  which  the ' high-country" 
area  is  broken  by  irregular  topography  and  the  necessity  of  returning 
to  the  reservoir  face  at  Sutton  Cree’k0 
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Section  A,  23 „ 5 miles  long,  begins  at  the  end  of  Section  F of 
Route  E at  the  Five  Mile  Creek  summit  at  elevation  4100„  As 
a minimum  construction  standard  E-12  protection  road,  it  extends 
to  a point  below  the  head  of  Sutton  Creek  where  it  must  be  of  a 
standard  adequate  for  a log  haul„  From  the  Five  Mile  summit  it 
climbs  on  a 3 „ 5-percent  grade  for  6 miles  to  elevation  5200  at 
the  head  of  Swamp  Creek , then  down  on  an  0o 8-percent  grade  for 
3o5  miles  to  a 5050-foot  pass  at  the  head  of  the  north  fork  of 
Swamp  Creek,,  From  this  point  it  climbs  on  a 4-percent  grade  for 
2065  miles  to  a 5600-foot  saddle  between  Huckleberry  and  Ten 
Mile  Mountainso  It  then  drops  on  a 3o8-percent  grade  for  3<>2 
miles  to  a connection  with  existing  forest  development  road  494 
in  Section  6,  T33N,  R27Wo  The  location  stays  on  the  existing' 
road  for  5<>2  miles  to  the  head  of  Sutton  Creek,  in  Section  18, 
T34N,  R2?W  (3o8  miles  of  this  portion  will  need  reconstruction 
to  improve  it  to  a satisfactory  E-12  standard) 0 The  location 
then  drops  into  the  north  slope  of  Sutton  Creek  on  a 7-percent 
grade  for  2095  miles  to  the  beginning  of  the  Section  B log  haul 
road,, 

Section  B from  the  end  of  Section  A,  down  Sutton  Creek  on  a 
general  7-percent  grade, :tb  its  mouth  is  5o7  miles  long0  In  ad- 
dition to  its  services  to  protection  and  administration  needs, 
Section  B would  provide  the  outlet  to  water  at  Dump  3 for  the 
timber  production  from  logging  unit  106 0 

Section  C,  17»6  miles  long,  extends  from  Sutton  Creek,  north 
along  the  reservoir  face  at  approximate  elevation  2500  to 
Pinkham  Creek,  up  Pinkham  Creek  on  a general  2-percent  grade 
to  an  intersection  with  existing  forest  development  road  856  in 
a saddle  at  elevation  3100,  thence  to  Eureka  along  the  location 
of  existing  low  standard  county  roads  on  a general  2C 5-percent 
downgrade 0 As  planned  under  Study  1,  this  section  would  not 
be  a log  haul  road„  The  timber  production  from  Pinkham  Creek 
logging  units  104  and  105  would  be  trucked  over  existing  road 
856  to  the  proposed  Dump  E near  Rexford0  Accordingly,  it  is 
proposed  for  a D-16  construction  standard  (see  Section  D of 
Route  w)  to  satisfy  protection  and  administration  traffic,  as 
well  as  its  estimated  annual  use  by  2500  recreational  cars  and 
2500  commercial  vehicles,. 

Section  D,  a 5o 5-mile  branch  off  Route  E-N,  is  located  at  ap- 
proximate elevation  2500  along  the  reservoir  face,  connecting 
between  Sutton  Creek  and  McGuire  Creek  to  the  south,.  It  pro- 
vides for  the  transportation  to  Dump  3 of  the  timber  production 
from  logging  unit  107o 

The  total  estimated  construction  and  annual  costs  of  the  Study  1 trans- 
portation system  are  summarized  In  table  60„  These  costs  include  the 
roads,  trails,  and  landing  field,.  The  table  also  summarizes  the  annual 
drain  of  timber  volumes,  both  sawlogs  and  pulpwood,  which  would  be 
served  by  the  planned  road  system  and  by  the  planned  water  facilities,, 
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Table  60o  Summary  of  recommended  Libby  project  transportation  system 
restoration  costs , except  water  facilities 

Study  1 


; Construction 

: Annual  costs  : 

Annual 

timber 

. Miles 

o : i V-  » 

Cost 

° Capital „ 

Main-  : 

Total  j 

volumes 

served 

tenance: 

Sawlogs:Pulpwood 

Dollars  - 

Thousand 
bd.ft , 

Cords 

Roads 

State  High- 
way 37 
relocation 
All  other 

71  o 6 

134° 55 

6,508,076 

8,102,414 

276,593 

344,352 

60,980 

33,512 

337,573 

377,864 

12,570 

7,563 

18,625 

11,838 

Total 

206,15 

14,610,490 

620,945 

94,492 

715,437 

20,133 

30,463 

Trails 
Tl,  T2, 
T3,  T4 

53  o0 

116,600 

4,955 

1,060 

6,015 



Landing 

field 

- 

209,330 

8,897 

1,200 

10,097 

- 

- 

It  is  obvious  from  an  examination  of  the  map  in  figure  4 2 that  the  planned 
project  roads  do  not  provide  access  to  all  merchantable  timber  areas,,  The 
timber-production  costs  of  Study  1 include  the  construction  as  part  of  the 
cost  of  wood  procurement  of  the  following  supplementary  EE-12  standard 
roads,  which  would  be  needed  to  provide  accessibility  to  certain  bodies  of 
timber,, 

L South  side  of  Kootenai  River  from  the  load-out  facility  to  Johnson 
Draw,  7 miles,  estimated  cost  $395, 500 0 

20  West  side  of  Fisher  River  from  Peoples  Creek  to  a connection  with 
Route  E near  Fawn  Creek,  6 miles,  estimated  cost  $106,200, 

3„  North  side  of  Kootenai  River  west  from  Dump  2,  7 miles,  estimated 
cost  $154,000, 

4o  West  side  of  Kootenai  River  north  from  Dump  2,  3 miles,  estimated 
cost  $132,000, 

5o  West  side  of  Kootenai  River  south  from  Dump  A to  Little  Jackson 
Creek,  5 miles,  estimated  cost  $775500, 

6,  West  side  of  Kootenai  River  north  from  Dump  A to  Geibler  Creek, 

13  miles,  estimated  cost  $520,000, 

The  significance  of  the  vehicle  miles  of  use  in  Study  1 by  each  of  the 
traffic  categories  and  their  transportation  costs,  compared  to  the  use 
and  cost  figures  of  Studies  2 and  3,  is  discussed  on  page  1.58 
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Study  2 transportation  system 

Figure  43  shows  the  transportation  system  proposed  by  Study  2,  Its 
facilities  are  as  follows: 

Roads 

Route  W,  Sections  A to  G,  inclusive,  provides  a yearlong  log 
haul  and  protection  route  along  the  west  side  of  the  reser- 
voir from  a connection  with  existing  State  Highway  37  below 
the  dam  to  a connection  above  flowline  with  the  existing  road 
system  on  the  west  bank  opposite  Rexford* 

Route  S9  Sections  A and  B,  the  same  as  proposed  for  the 
Study  1 transportation  system,, 

Route  P,  Sections  A to  C,  inclusive,  the  same  as  proposed  for 
the  Study  1 transportation  system* 

Route  E,  Sections  A to  G,  inclusive,  planned  as  the  re- 
location of  State  Highway  37s  the  same  as  in  Study  1. 

Route  E-N,  Sections  A to  E,  inclusive,  provides  a low-standard 
route  along  the  east  face  of  the  reservoir  from  the  highway 
connection  at  Five  Mile  Creek  north  to  Eureka* 

Trails 


Because  road  routes  W and  E-N  are  located  along  the  west  and  east 
reservoir  faces,  respectively,  the  Study  1 trails  T-3  and  T-4  are 
supplanted  and  only  the  following  are  needed: 

Route  T-ls  13 o3  miles  long,  as  in  Study  1* 

Route  T-2,  l6o7  miles  long,  as  in  Study  1. 

Landing  field 

Relocation  of  the  existing  field  as  in  Study  1. 

Water  facilities 

Because  of  less  reliance  on  water  transportation  to  the  extent 
that  water  is  used  only  where  it  is  the  cheapest  method  of 
transportation  for  summer-cut  logs,  and  winter  logs  will  be 
moved  to  Libby  by  the  next  cheapest  method,  the  Study  2 trans- 
portation system  requires  only  two  project-financed  '’permanent " 
dumps,  as  follows: 

Dump  D-A  at  Pinkham  Creek 
Dump  D-B  at  Dodge  Creek 

% 
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"Temporary"  dumps  to  be  financed  by  national  forest  timber  sales 
are  required  as  follows: 

Dump  D-l  at  Buck  Creek  (west  side  Fisher  River) 

Dump  D“2  at  mouth  of  Fisher  River  (east  side) 

Dump  D-3  at  Warland  Creek 
Dump  D-4  at  Bristow  Creek 
Dump  D-5  at  McGuire  Creek 
Dump  D-6  at  Big  Creek 

Project-financed  load-out  facility  upstream  from  dam,  as  in 
Study  lo 

Rail  facilities 


In  addition  to  the  four  railroad  landings  proposed  in  Study  1, 

Study  2 requires  Landing  4 at  the  mouth  of  Wolf  Creek  to  provide 
for  the  transportation  of  winter-cut  logs  and  pulpwood  from  logging 
units  108  to  113 j inclusive o In  Study  1,  all  wood  production  from 
these  units  was  moved  by  water,  the  cheapest  method,  deliberately 
disregarding  the  resultant  effect  of  seasonal  logging  on  ultimately 
higher  procurement  costs . 

The  relocation  under  Study  2 of  the  Study  1 road  system  to  routes  generally 
along  the  west  and  east  reservoir  faces  does  not  change  the  required  post- 
dam administrative  units <>  The  ranger  district  boundaries,  the  three  pro- 
posed ranger  stations,  and  two  proposed  work  centers  are  the  same  as  pro- 
posed in  Study  10  It  is  obvious,  however,  that  with  shorter,  generally 
water  grade  routes,  providing  direct  connections  with  existing  or  proposed 
side  drainage  roads,  the  administration  and  protection  job  could  be 
handled  more  efficiently  and  with  lower  travel  costs,. 

The  cost  analysis  of  the  Study  2 road  system,  developed  on  the  same  basis 
as  for  Study  1,  is  given  in  table  6l„  Table  62  gives  the  mode  of  transport 
schedule  for  each  logging  unit  from  which  the  annual  timber  transportation 
costs  are  derived 0 

The  details  of  route  and  construction  standard  selection,  as  determined 
by  the  services  required  of  the  route,  are  explained  in  the  following 
paragraphs: 

Route  Wo  The  purpose  of  this  route  is  not  only  to  provide  a through 
road  for  fire  protection  and  administration  access  of  the  forest  area 
along  the  west  side  of  the  reservoir  from  Libby  to  the  north  end,  but 
also  to  provide  a road  which  would  allow  the  reasonably  economical 
yearlong  trucking  of  logs  and  avoid  the  necessity  for  a seasonal 
logging  operation,,  The  road  would  be  of  a construction  standard 
adequate  for  the  winter  trucking  by  "off-highway"  equipment  from 
those  logging  units  along  the  west  side  of  the  reservoir  having  winter 
logging  chances  for  a maximum  distance  of  75  miles  from  the  mill  at 
Libby „ To  be  of  satisfactory  log  haul  service,  the  route  must  be 
located  where  practicable  at  the  lower  end  of  the  side  drainages, 
near  the  reservoir  flowline,  to  avoid  adverse  haul  onto  the  main  road„ 
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Table  61»  Summary  of  road  system  cost  analyses 

Study  2 
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transportation  cost  Dollars  614,079  - 45,568  9,630  1,165,579  161,595  1,996,451 


Table  62 . Annual  cut  by  logging  units  and  mode  of  transporting  woodi^ 

Study  2 


Logging 

unit 

Summer  cutting 

Winter 

cutting 

‘ Sawlogs 

Pulpwood  [ Mode  of  transport 

1 Sawlogs 

Pulpwood  | 

Mode  of  transport 

Thousand 

Thousand 

bd.ft . 

Cords 

bd.ft. 

Cords 

Libby  group 

SO 

212 

368 

Truck  via  Route  W 

- 

- 

- 

81 

676 

1,059 

Truck  via  Route  W 

- 

- 

- 

82 

353 

534 

Truck  to  water  - no  planned  dump 

- 

- 

- 

84 

561 

917 

Truck  to  water  - no  planned  dump 

- 

- 

- 

113 

1,224 

2,023 

Truck  to  Dump  2 

511 

712 

Truck-rail  via  Landing 

4 

179 

761 

1,136 

Truck  to  Libby  via  lift-out 

“ 

- 

Warland  group 

85 

171 

312 

Truck  to  water  - no  planned  dump 

- 

10 

- 

86 

354 

614 

Truck  via  Route  W 

489 

847 

Truck  via  Route  W 

87 

479 

823 

Truck  via  Route  W 

434 

744 

Truck  via  Route  W 

88 

744 

1,177 

Truck  to  Dump  U 

611 

1,050 

Truck  via  Route  W 

89 

438 

759 

Truck  to  Dump  4 

- 

- 

- 

108 

111 

- 

Truck  to  water  - no  planned  dump 

- 

- 

- 

108 

1,002 

1,906 

Truck  to  Dump  3 

141 

68 

Truck-rail  via  Landing 

4 

109 

1,202 

1,974 

Truck  to  Dump  3 

233 

212 

Truck-rail  via  Landing 

4 

110 

195 

470 

Truck  to  Dump  3 

411 

498 

Truck-rail  via  Landing 

4 

111 

1,164 

1,994 

Truck  to  Dump  3 

695 

1,114 

Truck-rail  via  Landing 

4 

112 

571 

1,214 

Truck  to  Dump  3 

496 

768 

Truck-rail  via  Landing 

4 

Stonehill  group 

90 

566 

889 

Truck  to*  Dump  6 

91 

621 

1,133 

Truck  to  Dump  6 

94 

700 

1,250 

Truck  to  Dump  6 

97 

716 

1,007 

Truck  to  Dump  6 

98 

453 

808 

Truck  to  Dump  6 

106 

1,641 

2,160 

Truck  to  Dump  A 

107 

905 

1,717 

Truck  to  Dump  5 

Rexford  group 

99 

973 

895 

Truck  to  Dump  B 

- 

- 

- 

100 

669 

932 

Truck  to  Dump  B 

474 

615 

Truck  via  Route  W 

101 

387 

555 

Truck  to  Dump  B 

332 

476 

Truck  via  Route  W 

102 

769 

1,119 

Truck  to  Dumo  B 

754 

1,221 

Truck  via  Route  W 

103 

659 

891 

Truck  to  Dump  A 

94C 

1,318 

Truck-rail  via  Eureka 

104 

207 

249 

Truck  to  Dump  A 1, 

,139 

1,367 

Truck-rail  via  Eureka 

105 

925 

839 

Truck  to  Dump  A 

670 

603 

Truck-rail  via  Eureka 

Lower  Fisher  group 

15li/ 

385 

459 

Truck  via  Route  E 

134 

183 

Truck  via  Route  E 

152 

429 

L*  0 

Truck  to  Dump  2 

90 

108 

Truck  via  Route  E 

153 

283 

353 

Truck  to  Dump  1 

62 

83 

Truck  via  Route  E 

154 

390 

308 

Truck  to  Dump  1 

235 

205 

Truck  via  Route  E 

155 

194 

354 

Truck  to  Dump  1 

438 

507 

Truck  via  Route  E 

Mid-Fisher  group 

149^/ 

595 

754 

Truck  via  Route  E 

113 

143 

Truck  via  Route  E 

156 

401 

402 

Truck  via  Route  E 

236 

237 

Truck  via  Route  E 

157 

217 

213 

Truck  via  Route  E 

67 

65 

Truck  via  Route  E 

158 

226 

209 

Truck  via  Route  E 

149 

137 

Truck  via  Route  E 

160 

671 

758 

Truck  via  Route  E 

204 

231 

Truck  via  Route  E 

161 

247 

257 

Truck  via  Route  E 

70 

73 

Truck  via  Route  E 

162 

282 

294 

Truck-rail  via  Landing  5 

154 

199 

Truck-rail  via  Landing 

5 

163 

489 

465 

Truck-rail  via  Landing  5 

122 

116 

Truck-rail  via  Landing 

5 

Upper  Fisher  group 

174 

850 

1,284 

Truck-rail  via  Landing  5 

102 

154 

Truck-rail  via  Landing 

5 

164 

30 

24 

Truck-rail  via  Landing  5 

114 

89 

Truck-rail  via  Landing 

5 

165 

316 

259 

Truck-rail  via  Landing  5 

376 

307 

Truck-rail  via  Landing 

5 

166 

272 

204 

Truck-rail  via  Landing  5 

408 

305 

Truck-rail  via  Landing 

5 

167 

475 

869 

Truck-rail  via  Landing  5 

119 

217 

Truck-rail  via  Landing 

5 

168 

1,569 

2,639 

Truck-rail  via  Landing  5 

11 

18 

Truck-rail  via  Landing 

5 

169 

1,951 

3,268 

Truck-rail  via  Landing  5 

- , 

“ 

- 

170 

471 

549 

Truck-rail  via  Landing  5 

23 

27 

Truck-rail  via  Landing 

5 

171 

1,588 

2,403 

Truck-rail  via  Landing  5 

- 

- 

- 

172 

1,031 

1,134 

Truck-rail  via  Landing  5 

437 

482 

Truck-rail  via  Landing 

5 

173 

431 

307 

Truck-rail  via  Landing  5 

204 

143 

Truck-rail  via  Landing 

5 

Wolf  Creek  group 

139 

2,270 

3,515 

Truck-rail  via  Landing  1 

- 

- 

140 

1,039 

1,517 

Truck-rail  via  Landing  2 

460 

671 

Truck-rail  via  Landing 

2 

141 

436 

531 

Truck-rail  via  Landing  2 

76 

92 

Truck-rail  via  Landing 

2 

142 

1,479 

1,320 

Truck-rail  via  Landing  2 

531 

533 

Truck-rail  via  Landing 

2 

143 

327 

493 

Truck-rail  via  Landing  2 

306 

461 

Truck-rail  via  Landing 

2 

144 

1,530 

1,807 

Truck-rail  via  Landing  3 

429 

506 

Truck-rail  via  Landing 

3 

1502/ 

756 

692 

Truck  via  Route  E' 

230 

210 

Truck  via  Route  E 

Total 

for  zone 

of  influence 

(except  logging 

units  92.  93. 

95, 

96) 

42,039 

59,845 

14,230 

18,124 

1/From  those  logging  units  where  it  is  the  cheapest  method,  water  is  to  be  used  to  transport  summer  cutting.  Winter  cutting 
“ from  those  units  is  to  be  transported  by  the  next  cheapest  available  method  in  order  to  provide  a yearlong  log  supply  to 


Libby. 

2 /Logging  units  151,  149,  and  150  indicate  slight  advantage  to  rail  transportation,  and  decision  to  route  by  truck  directly 
“ to  Libby  is  based  on  providing  increased  flexibility  of  operation. 
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Under  the  Study  2 road  system.  Route  W would  provide  a year- 
round  outlet  for  the  15  or  so  families  residing  in  the  Tooley 
Lake  area,  but  as  mentioned,  at  the  expense  of  a 140-mile  round- 
trip  to  Libby0  Compared  to  their  proximity  to  their  present 
trading  centers  at  Rexford  and  Eureka  (8  and  18  miles,  respectively), 
the  Study  2 system  would  be  deficient  in  serving  these  people,. 

Section  A,  2.02  miles  long,  is  on  the  same  location  and  is 
proposed  for  the  same  construction  standard  (BB-28)  as 
Section  A of  Route  W of  Study  10 

Section  B,  3o2  miles  long,  likewise  is  proposed  for  a BB-28 
construction  standard  and  is  on  the  same  location  as 
Section  B of  Study  1,  except  that  it  terminates  at  Rainy 
Creeko 

Section  C,  io0  mile  long,  is  on  the  location  and  to  the  BB-28 
construction  standard  of  the  last  mile  of  Section  B of  Study  1. 

Section  D is  on  the  location  of  Sections  C and  D of  Study  1 
except  that  it  extends  beyond  Bristow  Creek  to  approximate 
elevation  2660  on  the  southeast  face  of  Ziegler  Mountain  above 
the  reservoir,  a total  length  of  23 01  miles0  Section  D would 
serve  the  all-year  transportation  to  Libby  of  timber  from 
logging  units  81,  86,  87,  and  88  as  well  as  the  winter  trans- 
portation of  timber  from  units  100,  101,  and  102,  a total 
annual  drain  volume  of  4600  thousand  board  feet  of  sawlogs 
and  7450  cords  of  pulpwoodo  Public  travel  on  this  utili- 
zation road  is  estimated  at  4500  recreational  cars  and  2500 
commercial  vehicles  a year,  the  same  as  in  Study  1„  A DD-16 
construction  standard,  with  turnouts  as  specified,  is  pro- 
posed as  the  minimum  adequate  for  the  combined  useD 

One  objective  of  Route  W is  to  provide  a reasonably  economical 
log  haul,  roado  Since  Section  D incurs  adverse  haul  grades 
of  io7  percent  in  climbing  over  the  Rainy  Creek- Jackson  Creek 
summit  at  elevation  3850,  and  in  doing  so  remains  at  high 
elevation  for  a considerable  distance,  it  becomes  necessary 
to  consider  an  alternate  location  along  the  reservoir  face 
between  Rainy  Creek  and  the  southeast  face  of  Ziegler  Mountain,, 
This  alternate  location  was  not  considered  in  Study  1 because 
of  the  very  heavy  rock  construction  involved,  particularly 
from  the  Big  Bend  north  to  Little  Jackson  Creek,  and  the  fact 
that  in  Study  1,  Section  D was  not  to  be  used  for  log  haul* 

Route  W-A,  the  alternate  to  Sections  C and  D above,  was  analyzed 
and  rejected,.  It  extends  between  common  points  at  Rainy  Creek 
and  the  southeast  face  of  Ziegler  Mountain*  The  comparison  of 
the  two  alternate  locations  is  shown  on  sheet  1 of  table  6l.  Al- 
though but  1„0  mile  longer.  Route  W-A,  to  the  same  DD-16  con- 
struction standard,  is  estimated  to  cost  $>877$  521  more  than  the 
total  of  Sections  C and  D0  Also,  Sections  C and  D provide  a 
considerably  shorter  haul  route  for  the  timber  from  logging  units 
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86,  87,  and  88  so  that  despite  a higher  haul  cost  per  thousand  board 
feet  a mile  and  despite  somewhat  less  timber  volume  made  accessible,, 
the  net  result  is  in  favor  of  Sections  C and  D by  the  difference  be- 
tween annual  sawlog  transportation  costs  of  $3»41  a thousand  board 
feet  and  $>3067  a thousand  board  feet„  It  is  planned  that  the  annual 
drain  of  1085  thousand  board  feet  of  sawlogs  and  1773  cords  of  pulp- 
wood  from  logging  units  82,  8 4,  and  85,  not  made  accessible  by  Sections 
C and  D,  would  be  trucked  to  water  during  full^neservoir  periods  when 
special  log  handling  equipment  would  not  be  required 0 Since  there  are 
no  winter  logging  areas  in  these  three  units,,  and  since  they  contribute 
a relatively  small  volume  of* timber , it  is  considered  that  the  heavy 
expense  of  a main  haul  road  or  dump  facilities  to  fully  develop  them 
cannot  be  justified » 

Section  E9  is  10o8  miles  long,,  extending  from  the  southeast  face 
of  Ziegler  Mountain,,  to  the  mouth  of  Parsnip  Creek,  where  it  joins 
the  location  of  Section  G of  Route  W of  Study  1.  Along  an  area 
of  heavy  rock  construction.  Section  E is  located  generally  between 
elevations  2660  and  2550  to  take  maximum  advantage  of  less  difficult 
topography o This  section  serves  as  an  access  to  Dump  4 for  the 
timber  production  from  logging  unit  89  and  for  the  transportation 
of  winter  logging  timber  to  Libby  from  north  end  units  100,  101, 
and  102 o To  accommodate  this  log  haul  traffic,  in  addition  to  an 
estimated  annual  volume  of  2500  recreational  and  1000  commercial 
vehicles,  a DD-16  construction  standard  is  proposed. 

Section  F,  8a2  miles  long,  from  Parsnip  Creek  to  Big  Creek,  is  on 
the  same  location  as  the  corresponding  length  of  Section  G of 
Route  W of  Study  10  In  addition  to  the  winter  haul  of  timber  from 
units  100,  101,  and  102,  it  would  serve  as  an  access  to  Dump  6 
for  the  timber  production  from  logging  units  91,  94,  97,  and  98, 
and  is  proposed  for  a DD=l6  construction  standard,, 

Section  G is  15 o 5 miles  long,  extending  from  Big  Creek  north  to  a 
connection  with  Yaak  River-west  side  forest  development  road  92,  at 
approximate  elevation  2600  In  Section  16,  T36N,  R28W0  It  is  on 
the  same  location  as  Sections  H,  I,  and  J of  Route  W of  Study  10 
Section  G is  proposed  for  a DD-16  construction  standard  to  ac- 
commodate "off -highway'*  log  trucks  from  logging  units  97  and  98 
to  Dump  6,  from  99  and  100  to  Dump  B,  and  for  the  winter  cut  from 
100,  101,  and  102  todLibby. 

Route  S,  Sections  A and  B,  a total  length  of  209  miles,  is  on  the  same 
location,  provides  the  same  service,  and  is  proposed  for  the  same 
construction  standard  (BB-28)  as  Route  S of  Study  10 

Route  P,  Sections  A,  B,  and  C,  a total  length  of  9»25  miles,  is  the  same 
as  described  for  Route  P of  Study  10 

Route  E,  Sections  A to  G inclusive,  is  the  State  Highway  37  restoration 
route  of  Study  2„  It  is  on  the  same  location  as  in  Study  1,  and  except 
for  timber  transportation  provides  the  same  services,  including  admin- 
istration access  to  the  proposed  Wolf  Creek  Ranger  Station  at  the  end 
of  Section  Bo 
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Because  a stated  objective  of  the  Study  2 transportation  system 
is  to  provide  for  the  transportation  to  Libby  of  winter  logs, 
appreciably  more  timber  would  be  hauled  over  Sections  A,  B,  and 
C of  Route  E in  Study  2 than  in  Study  1. 

The  total  annual  road  and  transportation  costs  of  Sections  A,  B, 
and  C for  the  BB-24  construction  standard  are  $571,554,  and  for 
the  BB-28  standard  $592,443,  a difference  in  favor  of  the  BB-24 
of  $20,8S9  annually o At  the  same  time,  the  BB-28  standard  shows 
an  annual  savings  of  $6179  in  timber  transportation  costs ® The 
BB“28  construction  standard  is  being  recommended  for  these 
sections  because  of  this  savings  in  timber  haul  costs  at  the 
penalty  of  but  a 3i~pencent  increase  in  total  costs,  plus  the 
following  factors;  /• 

1®  "Off-highway1'  equipment  would  be  in  general  use  in  the 

Wolf  Creek,  mid-Fisher,  and  Upper  Fisher  areas  in  trucking 
from  the  woods  over  forest  "'development  roads  to  the 
respective  railroad  landings®  A restriction  of  the  use 
of  "on-highway"  equipment  for  the  haul  to  Libby  on  portions 
of  relocated  State  Highway  37  would  impose  an  unjust 
burden  on  the  timber  operator  by  requiring  that  he  operate 
dual  fleets  of  "on-highway"  and  "off-highway"  equipment 
from  the  same  areas. 

2®  There  is  an  existing  private  road  paralleling  US  Highway  2 
between  Libby  and  the  proposed  junction  with  Highway  37» 

Thus  it  would  not  be  necessary  to  operate  the  "off-highway" 
equipment  which  is  not  constructed  for  that  purpose® 

3o  A 28-foot  surfaced  width  would  provide  a safer  highway  for 
combined  use  by  relatively  heavy  volumes  of  both  log  haul 
and  public  traffic® 

4®  The  postdam  transportation  system  has  the  obligation  of 
holding  wood-procurement  costs  as  reasonably  close  to 
Study  0 costs  as  practicable®  Comparative  cost  analyses 
of  individual  road  sections  are  a guide  to  the  construction 
standard  that  can  be  recommended®  However,  it  is  the  cost 
of  the  overall  transportation  system  that,  in  the  final 
analysis,  is  subject  to  economic  justification® 

The  remaining  length  of  Route  E,  over  Sections  D,  E,  F,  and  G,  a 
total  of  39o6  miles,  is  on  the  same  location  and  is  proposed  for 
the  same  construction  standard  (BB-24)  as  Sections  D,  E,  F,  and 
G of  Study  1®  Under  the  Study  2 timber  operating  plan,  however, 
Sections  D and  E provide  somewhat  greater  service  to  timber  trans- 
portation since  winter  logs  from  logging  units  108,  109,  110,  111, 
and  112  are  trucked  over  these  sections  to  railroad  'Landing  4 at 
the  mouth  of  Wolf  Creek. 

Route  E-N,  37o4  miles  long,  is  in  effect  the  reservoir  face  alternate 
to  the  "ridge-top"  location  of  Route  E-N  and  the  reservoir  face 
location  of  Section  H of  Route  E of  Study  1,  a total  length  of  5b ®8 
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miles . In  addition  to  providing  an  outlet  for  timber  areas  along  the 
east  face  of  the  reservoir  north  of  Five  Mile  Creek,  the  Study  2 route 
is  of  greater  service  to  fire  protection  and  administration  needs  than 
the  Study  1 route,, 

Section  A,  4. 5 miles  long,  from  Five  Mile  Creek  to  Ten  Mile  Creek, 
is  on  the  same  location,  provides  the  same  service,  and  is  proposed 
for  the  same  EE-12  construction  standard  as  Section  H of  Route  E 
of  Study  10 

Section  B,  10o0  miles  long,  extends  from  Ten  Mile  Creek  to  McGuire 
Creek 0 Since  the  timber  production  from  logging  unit  10?  would  be 
placed  in  the  water  at  Dump  5 at  the  mouth  of  McGuire  Creek,  the 
necessary  service  of  this  section  is  limited  principally  to  fire 
protection,  administration,  and  management  access  to  logging  unit 
107  from  either  the  north  or  south . For  this  service  along  an 
area  of  particularly  heavy  rock  construction,  an  E-12  construction 
standard  with  specified  turnouts  is  considered  adequate. 

Section  C,  5.5  miles  long,  extends  from  McGuire  Creek  to  Sutton 
Creek o Like  Section  B,  the  construction  is  difficult  and  no  log 
haul  transportation  is  planned  over  it.  It  is  likewise  proposed 
for  an  E-12  const ruction  standard. 

Section  D,  6,5  miles  long,  extends  from  Sutton  Creek  across  the 
mouth  of  Pinkham  Creek  to  the  permanent  log-handling  facility  at 
Dump  A to  which  the  timber  production  from  logging  unit  106  is 
lo  be  trucked.  The  construction  is  particularly  difficult  along 
the  first  four  miles  of  the  section  and,  in  view  of  the  relatively 
small  estimated  use  by  public  traffic,  a minimum  EE-12  log  haul 
construction  standard  is  proposed. 

Section  E,  10,9  miles  long,  extends  from  Dump  A up  Pinkham  Creek 
to  Eureka  on  the  same  location  as  the  corresponding  length  of 
Section  C of  Route  E=N  of  Study  1.  Section  E is  an  important 
link  in  the  log  haul  transportation.  It  provides  the  outlet 
to  Dump  A of  the  summer  production  of  timber  from  logging  units 
103,  104,  end  105,  as  well  as  to  Eureka  for  reload  onto  rail  of 
the  considerable  volume  of  winter  production  from  these  same  units. 
Accordingly,  its  construction  standard  is  raised  from  the  D-16  of 
Study  1 to  a DD-16. 

The  total  construction  and  annual  costs  of  the  Libby  Droject  transportation 
restoration  responsibilities  for  Study  2 are  summarized  in  table  63 o It 
also  summarizes  the  annual  drain  timber  volumes  served  by  the  planned  road 
system. 

The  deficiency  of  the  Study  2 transportation  system  in  providing  access  to 
logging  -units  86,  8?,  and  88  has  already  been  discussed.  Its  deficiency 
with  respect  to  other  units  is  to  be  made  up  by  the  timber-financed  con- 
struction of  supplementary  EE-12  roads.  The  cost  of  the  following  roads 
has  been  included  in  calculating  wood-procurement  costs  under  Study  2. 
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1„  South  side  of  Kootenai  River  from  the  load-out  facility  3 miles 
upstream,  estimated  cost  $169,500. 

2„  South  side  of  Kootenai  River  and  west  side  of  Fisher  River  from 
Johnson  Draw  to  a connection  with  Section  B of  Route  E near  the 
confluence  of  Wolf  Creek,  14  miles,  estimated  cost  $247,800. 

Table  63 o Summary  of  recommended  Libby  project  transportation  system 
restoration  costs,  except  water  facilities 

Study  2 


Construction 

: Annual  costs  : 

Annual 

timber 

* Miles' 

Cost 

: Capital : 

Main-  : 

Total  ° 

volumes 

i served 

tenance  : 

Sawlogs: 

Pulpwood 

— 

_ _ „ _ _ 

Dollars  - 

. _ — «,  — 

Thousand 

bd0ft-o 

Cords 

Roads 

State  High- 
way  37 
relocation 

71.6 

7,107,323 

302,061 

62,580 

363,641 

14,806 

22,165 

All  other 

113.15 

9,797,626 

416,400 

47,663 

464,063 

17,232 

25,473 

Total 

184.75  : 

16,904,949 

718,461 

110,243 

828,704 

32,038 

47,638 

Trails 
Tl,  T2 

30o0 

66,000 

2,805 

600 

3,405 

_ 

- 

Landing 

field 

- 

209,330 

8,897 

1,200 

10,097 

- 

-- 

The  significance  of  the  vehicle  miles  of  use  in  Study  2 by  each  of  the 
traffic  categories  and  their  transportation  costs,  compared  to  the  use 
and  cost  figures  of  Studies  1 and  3,  is  discussed  on  page  158. 

Study  3 transportation  system 


Figure  44  shows  the  transportation  system  as  proposed  by  Study  3. 

Its  facilities  are  as  follows: 

Roads 

Route  W,  Sections  A to  I,  inclusive,  planned  as  the  relocation 
of  State  Highway  37,  and  calling  for  a bridge  crossing  of  the 
reservoir  (Section  H)  in  the  vicinity  of  Webb  Mountain. 

Route  W-N  provides  a log  haul  road  on  the  west  side  of  the 
reservoir  connecting  Route  W at  the  proposed  bridge  with  the 
existing  road  system  above  flowline  on  the  west  bank  opposite 
Rexford. 

Route  S,  Sections  A and  B,  the  same  as  proposed  for  the  Studies 
‘l- and  2 transportation  systems. 
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Route  E9  Sections  A to  Is  inclusive,,  provides  a log  haul  and 

protection  road  along  the  east  face  of  the  reservoir^  connecting  * 

with  Route  W at  the  proposed  bridge « 

Route  P9  Sections  A to  C3  inclusive,,  the  same  as  proposed  for  the 
Studies  1 and  2 transportation  systems „ 

Trails 

As  in  Study  2S  only  the  following  trails  are  required  to  provide  a 
type  of  access  to  reservoir  face  areas  not  served  by  planned  roads: 

Route  T-l,  13 o3  miles  long*  as  in  Studies  1 and  2. 

Route  T"29  16„7  miles  long,  as  in  Studies  1 and  2„ 

Landing  field 

Relocation  of  the  existing  field  as  in  Studies  1 and  2, 

Water  facilities 

Because  the  winter  production  of  timber  from  logging  units  at  the 
northwest  end  of  the  reservoir  can  be  trucked  across  the  proposed 
reservoir  bridge,,  the  Study  3 transportation  system  requires  only 
one  project-financed  "permanent"  dump  as  follows: 

Dump  D-A  at  Pinkham  Creek 

"Temporary"  dumps  to  be  financed  by  national  forest  timber  sales 
are  required  as  follows: 

Dump  D-l  at  Buck  Creek  (west  side  Fisher  River) 

Dump  D“2  at  mouth  of  Fisher  River  (east  side) 

Dump  D~3  at  Warland  Creek 
Dump  D-4  at  Bristow  Creek 
Dump  D“5  at  McGuire  Creek 
Dump  D“6  at  Big  Creek 
Dump  D-7  at  Dodge  Creek 

Project-financed  load-out  facility  upstream  from  darn,  as  in 
Studies  1 and  2. 

Rail  facilities 

Railroad  landings  along  the  proposed  location  of  the  Great  Northern 
Railway  to  be  financed  by  national  forest  and/or  private  timber 
operation s3  as  follows: 

Landing  1 at  Upper  Wolf  Creek 
Landing  2 at  Wolf  Prairie 
Landing  3 at  Tamarack  Creek 

Landing  4 at  mouth  of  Wolf  Creek  ( 

Landing  5 at  Fisher  River  on  US  Highway  2 
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The  Study  3 map  shows  that,  due  to  the  availability  of  a reservoir 
crossing  at  the  north  end,  only  a minor  realignment  of  ranger  district 
boundaries  would  be  required „ The  additional  district  required  by  the 
Studies  1 and  2 transportation  systems  is  not  necessary*  The  restor- 
ation of  the  inundated  Warland  and  Rexford  Ranger  Stations  at  Wolf  Creek 
and  Eureka,  respectively,  in  addition  to  work  centers  at  Warland  Creek, 
Bristow  Creek,  and  Big  Creek  would  maintain  the  effectiveness  of  the 
present  administrative  organization  with  negligible  loss  of  efficiency. 

In  examining  the  map  of  the  Study  3 transportation  system,  these  im- 
portant advantages  as  compared  to  the  road  systems  of  Studies  1 and  2 
are  to  be  notedg 

1*  The  relocation  of  State  Highway  37  is  integrated  with  required  log 
haul  and  protection  roads  resulting  in  less  total  mileage  to  be 
constructed  (see  page  158  for  comparisons). 

2*  A direct  highway  route  with  no  high  passes  or  consequent  heavy 
winter  maintenance  is  provided  between  Libby  and  Eureka*  This 
highway  route  would  result  in  significant  savings  in  public  travel 
costs,  would  have  a maximum  scenic  value,  and  give  excellent 
service  to  timber  transportation* 

3*  This  plan  has  a maximum  distance  of  high  standard  road  along  the 
reservoir  face  with  consequent  advantages  to  the  speed  with  which 
men,  equipment,  and  supplies  could  be  dispatched  to  fires. 

4*  It  provides  a maximum  accessibility  of  both  summer  and  winter 
timber  areas  to  whichever  is  the  most  economical  transportation 
medium,  water,  rail,  or  road,  at  resultant  wood -procurement 
costs  most  comparable  to  those  of  Study  0. 

5*  With  a reservoir  bridge  crossing  near  Webb  Mountain,  a satis- 
factory outlet  would  be  provided  to  Eureka  for  the  families  in 
the  Tooley  Lake  area. 

The  cost  analysis  of  the  Study  3 road  system  is  given  in  table  64  o 
In  this  case  economic  road  and  transportation  cost  comparisons  are  made 
for  all  sections  of  the  important  routes  except  Sections  A,  B,  and  C of 
Route  W,  the  construction  standard  of  which  is  predetermined  by  the 
combined  requirements  of  wood  and  mine  products  haul  and  public  traf- 
fic* Based  on  the  road  construction  cost  estimates  given  in  table  47* 
and  the  transportation  costs  for  the  estimated  volume  of  each  kind  of 
traffic,  the  economic  cost  comparisons  are  generally  made  between 
three  road  construction  standards,  showing  which  standard  results  in 
the  most  economical  total  annual  road  and  transportation  cost*  The 
annual  timber-haul  costs  for  these  calculations  are  derived  from  the 
schedule  of  table  65*  which  shows  the  mode  of  transport  for  each 
logging  unit  as  determined  from  the  analysis  of  timber  production 
costs*  Where  a standard  other  than  that  indicated  to  be  the  most 
economical  is  recommended,  the  reasons  for  the  departure  are  explained 
in  the  following  discussion. 
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Table  64 a Summary  of  road  system  cost  analyses 

Study  5 
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Table  65. 


Annual  cut  by  logging  units  and  mode  of  transporting  wood-l' 


1/ 


Study  3 


Logging 

unit 

Summer  cutting 

Winter  cutting 

‘ Sawlogs 

Pulpwood  ] 

Mode  of  transport 

] Sawlogs 

[ Pulpwood 

| Mode  of  transport 

Thousand 

Thousand 

bd.ft. 

Cords 

bd.ft. 

Cords 

Libby  group 

80 

212 

368 

Truck  via  Routes  W 

and  S 

- 

- 

- 

81 

676 

1,059 

Truck  via  Routes  W 

and  S 

- 

- 

- 

82 

353 

534 

Truck  to  water  - no 

planned  dump 

- 

- 

84 

561 

917 

Truck  to  water  - no 

Dlanned  dump 

- 

- 

113 

1,224 

2,023 

Truck  to  Dump  2 

511 

712 

Truck-rail  via  Landing  4 

179 

761 

1,136 

Truck  via  Route  S 

“ 

Warland  group 

85 

171 

312 

Truck  to  water  - no 

planned  dump 

10 

- 

86 

354 

614 

Truck  via  Route  W 

489 

847 

Truck  via  Route  W 

87 

479 

823 

Truck  via  Route  W 

4?4 

744 

Truck  via  Route  W 

88 

744 

1,177 

Truck  to  Dump  4 

611 

1,050 

Truck  via  Route  W 

89 

438 

759 

Truck  to  Dump  4 

- 

- 

- 

108 

111 

- 

Truck  to  water  - no 

planned  dump 

- 

- 

108 

1,002 

1,906 

Truck  to  Dump  3 

141 

68 

Truck-rail  via  Landing  4 

109 

1,202 

1,974 

Truck  to  Dump  3 

233 

212 

Truck-rail  via  Landing  4 

110 

195 

470 

Truck  to  Dump  3 

411 

498 

Truck-rail  via  Landing  4 

111 

1,164 

1,994 

Truck  to  Dump  3 

695 

1,114 

Truck-rail  via  Landing  4 

112 

571 

1,214 

Truck  to  Dump  3 

496 

768 

Truck-rail  via  Landing  4 

Stonehill  group 

90 

566 

889 

Truck  to  Dump  6 

91 

621 

1,133 

Truck  to  Dump  6 

94 

700 

1,250 

Truck  to  Dump  6 

97 

716 

1,007 

Truck  to  Dump  6 

98 

453 

808 

Truck  to  Dump  A 

106 

1,641 

2,160 

Truck  to  Dump  A 

107 

905 

1,717 

Truck  to  Dump  5 

, 

Rexford  group 

99 

973 

895 

Truck  to  Dump  A 

- 

- 

- 

100 

669 

932 

Truck  to  Dump  7 

474 

615 

Truck-rail  via  Eureka 

101 

387 

555 

Truck  to  Dump  7 

332 

476 

Truck-rail  via  Eureka 

102 

769 

1,119 

Truck  to  Dump  7 

754 

1,221 

Truck-rail  via  Eureka 

103 

659 

891 

Truck  to  Dump  A 

94C 

1,318 

Truck-rail  via  Eureka 

104 

207 

249 

Truck  to  Dump  A 

1,139 

1,367 

Truck-rail  via  Eureka 

105 

925 

839 

Truck  to  Dump  A 

670 

603 

Truck-rail  via  Eureka 

1512/ 

Lower 

Fisher  group 

385 

459 

Truck  via  Route  E 

134 

183 

Truck  via  Route  E 

152 

429 

480 

Truck  to  Dump  2 

90 

108 

Truck  via  Route  E 

153 

283 

353 

Truck  to  Dump  1 

62 

83 

Truck  via  Routs  E 

154 

390 

308 

Truck  to  Dump  1 

235 

205 

Truck  via  Route  E 

155 

194 

354 

Truck  to  Dump  1 

438 

507 

Truck  via  Route  E 

Mid- 

Fisher  group 

1491/ 

595 

754 

Truck  via  Route  E 

113 

143 

Truck  via  Route  S 

156 

401 

402 

Truck  via  Route  E 

236 

237 

Truck  via  Route  E 

157 

217 

213 

Truck  via  Route  E 

67 

65 

Truck  via  Route  E 

158 

226 

209 

Truck  via  Route  E 

149 

137 

Truck  via  Route  E 

160 

671 

758 

Truck  via  Route  E 

204 

231 

Truck  via  Route  E 

161 

247 

257 

Truck  via  Route  E 

70 

73 

Truck  via  Route  E 

162 

282 

294 

Truck-rail  via  Landing  5 

154 

199 

Truck-rail  via  Landing  5 

163 

489 

465 

Truck-rail  via  Landing  5 

122 

116 

Truck-rail  via  Landing  5 

Upper 

Fisher  group 

174 

850 

1,284 

Truck-rail  via  Landing  5 

102 

154 

Truck-rail  via  Landing  5 

164 

30 

24 

Truck-rail  via  Landing  5 

114 

89 

Truck-rail  via  Landing  5 

165 

316 

259 

Truck-rail  via  Landing  5 

376 

307 

Truck-rail  via  Landing  5 

166 

272 

204 

Truck-rail  via  Landing  5 

408 

305 

Truck-rail  via  Landing  5 

167 

475 

869 

Truck-rail  via  Landing  5 

119 

217 

Truck-rail  via  Landing  5 

168 

1,569 

2,639 

Truck-rail  via  Landing  5 

11 

18 

Truck-rail  via  Landing  5 

169 

1,951 

3,268 

Truck-rail  via  Landing  5 

- 

- 

- 

170 

471 

549 

Truck-rail  via  Landing  5 

23 

27 

Truck-rail  via  Landing  5 

171 

1,588 

2,403 

Truck-rail  via  Landing  5 

- 

- 

- 

172 

1,031 

1,134 

Truck-rail  via  Landing  5 

437 

482 

Truck-rail  via  Landing  5 

173 

431 

307 

Truck-rail  via  Landing  5 

204 

143 

Truck-rail  via  Landing  5 

,Wolf 

Creek  group 

139 

2,270 

3,515 

Truck-rail  via  Landing  1 

- 

- 

- 

140 

1,039 

1,517 

Truck-rail  via  Landing  2 

460 

671 

Truck-rail  via  Landing  2 

141 

436 

531 

Truck-rail  via  Landing  2 

76 

92 

Truck-rail  via  Landing  2 

142 

1,479 

1,320 

Truck-rail  via  Landing  2 

531 

532 

Truck-rail  via  Landing  2 

143 

327 

493 

Truck-rail  via  Landing  2 

306 

461 

Truck-rail  via  Landing  2 

!44 

1,530 

1,807 

Truck-rail  via  Landing  3 

429 

506 

Truck-rail  via  Landing  3 

1502/ 

756 

692 

Truck  via  Route  E 

230 

210 

Truck  via  Route  E 

Total  for  zone 

of  influence 

(except  logging 

units  92,  93, 

95,  96) 

42,039 

59,845 

14,230 

18,124 

1/From  those  logging  units  where  it  is  the  cheapest  method,  water  is  to  be  used  to  transport  summer  cutting.  Winter  cutting 
from  those  units  is  to  be  transported  by  the  next  cheapest  available  method  in  order  to  provide  a yearlong  log  supoly  to 
Libby. 


2/Logging  units  151,  149,  and  150  indicate  slight  advantage  to  rail  transportation,  and  decision  to  route  by  truck  directly 
to  Libby  is  based  on  providing  increased  flexibility  of  operation. 
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Route  W.  State  Highway  37  relocation  route  of  Study  3 is  on  the  same 

location  as  Route  W of  Study  2 as  far  north  as  the  proposed  Webb  ( | 

Mountain  reservoir  bridge  site.  At  this  point  it  crosses  to  the 

east  face  of  the  reservoir,  turns  north  to  Pinkham  Creek,  up  Pinkham 

Creek  to  a 3100-foot  saddle,  and  then  down  to  Eureka,  The  basis  for 

the  estimate  of  through  public  traffic  on  the  vehicles  has  been 

discussed  on  page  104, 

Sections  A,  B,  and  C,  as  in  Studies  1 and  2,  are  recommended  for  a 
BB-28  construction  standard  as  they  would  carry  an  estimated  88,200 
recreational  and  67,000  commercial  vehicles  a year,  in  addition  to 
a heavy  logging  traffic. 

Section  D,  23<>1  miles  long,  with  the  same  termini  as  the  Section  D 
of  Route  W of  Study  2,  is  recommended  for  a BB-28  construction 
standard  in  view  of  its  use  as  a through  haul  road  to  Libby  from 
logging  units  81,  86,  87,  and  88,  although  the  cost  analysis  favors 
the  BB-24  standard.  The  indicated  annual  savings  of  $1973  in  timber- 
transportation  costs,  because  of  the  allowed  use  of  "off-highway" 
log  trucks,  is  one  reason  for  this  recommendation.  More  important, 
however,  are  the  factors  already  discussed  in  the  construction 
standard  selections  for  Route  E of  Study  2 (1)  that  off-highway" 
equipment  would  be  in  general  use  in  adjacent  areas  in  trucking 
wood  products  to  water  dumps  and  a restriction  to  the  use  of  "on- 
high  way'!l>  equipment  for  the  through  haul  to  Libby  would  impose  on  the 
logging  operation  the  added  costs  of  a dual  fleet  of  trucks;  (2)  the 
"off-highway"  equipment  would  travel  only  on  roads  constructed  as 
reservoir  restoration  projects  and  built  for  specific  use  as  heavy- 
duty  haul  roads;  (3)  the  28-foot  surfaced  width  would  provide  a 
safer  highway  for  combined  use  by  log  haul  and  public  traffic;  and 
(4)  it  is  the  overall  cost  of  the  transportation  system  that  must 
finally  be  subjected  to  economic  justifications— not  individual 
sections  of  road.  Over  this  section  away  from  the  dam  and  reservoir, 
the  estimated  public  traffic  drops  to  75,000  recreational  cars  and 
55,000  commercial  vehicles  a year. 

Route  W-A,  25.1  miles  long,  was  analyzed  and  rejected.  It  is  the 
reservoir  face  alternate  location  to  Sections  C and  D of  Route  W and 
a comparative  cost  analysis  was  made  for  the  reasons  discussed  for  the 
same  alternate  in  Study  2,  In  this  case  the  total  annual  road  and 
transportation  costs  of  $600,685  for  Route  W-A  to  a BB-24  standard 
against  $536,641  ($550,929  - $14,288  annual  Zonolite  transportation 
costs  to  put  the  two  alternates  on  the  same  service  basis)  for  combined 
Sections  C and  D to  a BB-28  standard  unquestionably  support  the 
selection  of  the  Sections  C and  D.  Included  in  these  total  annual  road 
and  transportation  cost  comparisons  is  an  allowance  of  $18,825  for 
annual  maintenance  costs  of  the  reservoir  face  location  of  Route  W-A 
against  $24,100  for  the  higher  elevation  location  and  consequently 
higher  snow  removal  costs  of  Sections  C and  D. 

The  selection  of  the  Section  C and  D alternative  is  confirmed  by  the 
further  analysis  which  shows  an  annual  unit  sawlog-tran sport at ion  cost 
of  $2.39  a thousand  board  feet  via  Route  W-A  against  $1.82  a thousand  ^ 

board  feet  via  Sections  C and  D. 


-151- 


Section  E,  10.8  miles  long,  is  on  the  same  location  as  Section  E 
of  Route  W of  Study  2.  Public  traffic  is  estimated  at  60,000 
recreational  cars  and  45?000  commercial  vehicles  annually.  The 
section  serves  as  an  access  to  Dump  4 for  the  timber  production 
from  logging  unit  89.  With  only  $125  difference  in  annual  timber- 
hauling  costs  as  between  a BB-24  and  a BB-28  construction  standard,, 
the  BB-24  standard  is  recommended  as  shown  by  its  total  annual 
road  and  transportation  cost  savings  of  $17 <>864  compared  to  a 
CC-20  standard,  and  $21,114  compared  to  a BB-28  standard. 

Section  F is  8.2  miles  long  on  the  same  location  as  Section  F of 
Route  W of  Study  2.  Public  traffic  is  estimated  at  60,000  recrea- 
tional cars  and  45sOOO  commercial  vehicles  annually.  The  timber 
production  from  logging  units  91s  945  and  97  would  be  trucked 
over  this  section  to  Dump  6.  As  in  Section  E,  with  only  $277 
difference  in  annual  timber-transportation  costs,  the  BB-24  con- 
struction standard  is  recommended  on  the  basis  of  its  showing  of 
lowest  total  annual  road  and  transportation  costs. 

Section  G,  8.0  miles  long,  extends  from  Big  Creek  to  the  proposed 
reservoir  bridge  near  Webb  Mountain.  Recreational  and  commercial 
traffic  is  estimated  as  the  same  as  over  preceding  Sections  E and 
F.  The  timber  production  from  logging  unit  97  would  be  trucked 
over  part  of  the  section  to  Dump  6 and  from  logging  unit  98  over 
part  of  the  section  to  Dump  A.  Again,  with  a small  difference  in 
annual  timber-transportation  costs,  the  BB-24  construction  standard 
is  recommended  on  the  basis  of  its  showing  of  lowest  total  annual 
road  and  transportation  costs. 

Section  H is  the  proposed  reservoir  bridge  crossing.  Its  site  in 
the  NW^,  Section  13,  T35N,  R29W,  has  been  tentatively  selected, 
subject  to  confirmation  by  adequate  subsurface  exploration,  on  the 
basis  of  (1)  least  overall  length;  (2)  apparently  satisfactory 
foundation  conditions;  (3)  satisfactory  location  to  traffic  require- 
ments; and  (4)  satisfactory  approach  alignment.  Although  bedrock 
is  exposed  on  both  the  west  and  east  canyon  walls  at  the  Webb 
Mountain  site,  no  outcroppings  are  evident  in  the  valley  bottom  at 
the  immediate  site.  However,  bedrock  outcrops  do  appear  on  the 
valley  bottom  up  and  down  stream  from  the  site,  and  although  no 
definite  pattern  is  apparent,  it  is  assumed  that  bedrock  foundation 
for  piers  can  be  reached  at  reasonable  cost. 

The  deck  elevation  for  the  bridge  is  tentatively  set  at  elevation 
2530.  Allowing  30  feet  for  depth  of  structure  at  midspan?;  this 
provides  a navigation  clearance  of  41  feet  at  full  reservoir 
elevation  2459®  Accordingly,  the  height  of  deck  above  the  present 
valley  bottom  is  approximately  280  feet. 

Bv  triangulation,  the  distance  between  canyon  walls  at  elevation 
2530  has  been  calculated  as  2041  feet.  The  cost  estimates  for  the 
bridge  are  based  on  a cantilever  type  structure  with  an  overall 
length  of  2100  feet  and  a tentative  span  layout  of  6 50  feet-800  feet- 
650  feet. 
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Because  of  our  little  experience  with  structures  of  this  height  and 
length,,  the  advice  of  Mr,  R„  A„  Stephenson,  Bridge  Engineer  for  the  I 

Montana  District  of  the  Bureau  of  Public  Roads,  was  obtained  in 
preparing  the  cost  estimates  for  the  bridge^  These  estimates  are 
based  (1)  on  a design  for  AASHO  H20-S16  loading  with  a 24- foot  road- 
way; and  (2)  on  a design  for  a modified  H30-S24  loading  with  a 28-foot 
roadway 0 The  modified  H30-S24  loading  consists  of  the  following 
loads:  an  H30-S24  truck  loading  or  an  H20-S16  lane  loading  (uniform 

load  of  640  pounds  per  linear  foot  of  traffic  lane  plus  a concentrated 
load  of  18,000  pounds  for  moment  calculations  and  26,000  pounds  for 
shear  calculations),  applied  in  accordance  with  the  American  Assoc- 
iation of  State  Highway  Officials  (AASHO)  Standard  Specifications 
for  Highway  Bridges 0 

As  shown  in  table  47  and  again  in  the  road  system  cost  analyses  of 
Study  3 (table  64)$  the  estimated  cost  of  the  bridge  is  as  follows: 

H20-S16  loading,  24-foot  roadway  $3,740,000 

H30-S24  loading  (modified),  28-foot  roadway  4,180,000 

These  estimates  are  believed  to  be  reliable  in  the  presentation  of 
a correct  comparison  of  the  transportation  costs  of  Study  3°  How- 
ever, one  should  realize  the  limitations  of  the  estimates,  prepared 
without  an  accurate  knowledge  of  foundation  conditions  and  without 
at  least  a preliminary  design  of  the  unusually  high  piers  and  long 
super struct ure o 

As  shown  in  table  64,  the  28-foot-wide  bridge  designed  for  a modified 
H30-S24  loading  is  being  recommended  for  the  Study  3 transportation 
system,,  This  recommendation  is  based  on  two  factors  (1)  that  the 
heavier  bridge  design  would  allow  its  use  by  log  trucks  carrying  up 
to  7500  board  feet,  which  is  the  design  capacity  of  the  water 
handling  facilities,  and  accordingly  would  allow  timber-transporta- 
tion cost  savings  to  be  made  from  the  resultant  allowable  use  of 
"off-highway"'  equipment  over  those  road  sections  tributary  to  the 
bridge;  and  (2)  of  equal,  or  even  greater,  importance  the  H30-S24 
design  loading  allows,  whereas  the  H20-S16  loading  does  not,  heavy 
fire  fighting  equipment  such  as  D8,  TD24,  or  HD  20  bulldozers 
weighing  45,000  to  55,000  pounds  to  be  transported  from  one  side 
to  the  other  of  the  north  end  of  the  reservoir  as  needed  without 
exceeding  the  designed  capacity  of  the  bridge.  This  capacity, 
which  is  fundamental  to  the  Study  3 transportation  system,  is 
obtained  at  but  a 10,,4-percent  increase  in  annual  bridge  cost,  it 
being  estimated  that  there  is  no  increase  in  annual  maintenance  cost 
between  the  H30-S24  and  the  H20-S16  designs « 

Section  I,  13o8  miles  long,  extends  from  the  east  end  of  the  proposed 
Webb  Mountain  bridge,  along  the  east  face  of  the  reservoir  to  Pinkham 
Creek,? up  Pinkham  Creek  on  a general  2-percent  grade  to  an  inter- 
section with  existing  forest  development  road  856  in  a saddle  at 
elevation  3100,  and  thence  down  to  Eureka  at  elevation  2571  along 
the  location  of  existing  low  standard  county  roads  on  a general 

2,,5-percent  grade,.  Because  of  anticipated  local  use  of  Section  I j 

from  Eureka  to  the  bridge  and  north  along  the  west  face  of  the  res- 
ervoir, the  estimate  of  annual  public  travel  is  75,000  recreational 
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cars  and  50*000  commercial  vehicles.  Section  I serves  the  trans 
portation  of  timber  from  west-side  logging  units  98  and  99  to 
Dump  A for  their  summer-cut  logs  and  from  logging  units  100*  101 
and  102  to  Eureka  for  reload  onto  rail  for  winter-cut  logs.  It 
also  serves  the  transportation  of  timber  from  east-side  logging 
units  103,  104,  105*  and  106  to  Dump  A in  summer  and  Eureka  in 
winter,.  Despite  the  more  favorable  total  annual  road  and  trans- 
portation cost  showing  of  a BB-24  construction  standard  for 
Section  I,  the  BB-28  standard  is  recommended  for  the  reasons 
given  in  the  discussion  of  Section  D,  Route  w. 

Route  W-N,  7»5  miles  long,  extends  along  the  west  face  of  the  res- 
ervoir from  the  proposed  Webb  Mountain  bridge  to  a connection  with 
Yaak  River-west  side  forest  development  road  92  at  approximate 
elevation  2600  in  Section  16*  T36N*  R28W.  It  is  on  the  same  loca- 
tion as  corresponding  sections  of  Route  W of  Studies  1 and  2. 

Route  W-N  serves  particularly  for  the  transportation  of  winter 
timber  from  logging  units  100,  101*  and  102  to  Eureka.  Public 
traffic  is  estimated  at  10,000  recreational  cars  a year  and  2500 
commercial  vehicles  a year.  Route  W-N*  the  reservoir  bridge,  and 
Section  I of  Route  W provide  the  access  to  Eureka  for  the  families 
in  the  Tooley  Lake  area.  The  transportation  costs  of  these  types 
of  traffic  result  in  a showing  that  DD-16  construction  standard 
provides  the  lowest  total  annual  road  and  transportation  costs. 

Route  S,  Sections  A and  B,  a total  length  of  2.9  miles,  is  on  the 
same  location*  provides  the  same  service,  and  is  proposed  for  the 
same  construction  standard  (BB-28)  as  Route  S of  Studies  1 and  2. 

A BB-28  standard  was  chosen  in  preference  to  a BB-24  standard 
despite  the  fact  that  the  cost  analysis  favored  the  latter.  The 
factors  discussed  in  connection  with  Section  D of  Route  W lead 
to  this  decision. 

Route  E,  in  Study  3,  is  on  the  location  of  the  Highway  37  Route  E 
of  Studies  1 and  2 to  Five  Mile  Creek*  and  from  this  point  north 
to  its  terminus  at  the  east  end  of  the  Webb  Mountain  bridge  is  on 
the  location  of  Route  E-N  of  Study  2.  Because  the  heavy  volume 
of  public  traffic  is  to  be  handled  by  State  Highway  37  relocation 
over  Route  W of  this  study,  the  public  traffic  over  Route  E would 
be  primarily  local  in  character.  Accordingly*  Route  E of  Study  3 
is  mostly  of  lower  construction  standard  than  Route  E highway  re- 
location of  Studies  1 and  2 to  Five  Mile  Creek.  However,  the  route 
provides  exactly  the  same  service  to  timber  transportation  as  it 
did  in  Study  2. 

Sections  A and  B*  9°9  and  9»6  miles  long,  respectively*  are 
located  as  described  in  Studies  1 and  2.  The  estimated  an- 
nual recreational  traffic  is  6000  cars*  and  commercial  traffic 
3500  vehicles.  The  timber  volume  to  be  transported  and  the 
administration  and  protection  traffic  to  and  from  the  proposed 
ranger  station  at  Wolf  Creek  are  the  same  as  in  Study  2. 
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The  analysis  shows  that  a DD-16  construction  standard  provides  the 
lowest  total  annual  road  and  transportation  cost  which,  for  combined 
Sections  A and  B,  amounts  to  $125,181*  The  CC-20  construction  stand- 
ard shows  no  savings  in  timber-transportation  costs  since  the  dif- 
ference in  haul  cost  between  a DD-16  and  CC-20  road  is  negligible * 
However,  for  combined  Sections  A and  B it  is  shown  that  an  annual 
savings  of  $5*920  in  timber-hauling  costs  could  be  made  by  adopting 
the  BB-24  construction  standard,,  The  resultant  increase  of  17*3  per- 
cent in  total  annual  road  and  transportation  costs  is  considered 
justified  not  only  because  of  the  reduction  in  the  hauling  costs, 
but  also  because  of  the  importance  of  Sections  A and  B as  an  admin- 
istration and  protection  access  from  Libby  to  the  proposed  Wolf  Creek 
Ranger  Station * There  is  need  for  a two-lane  road  to  safely  handle 
the  estimated  public  traffic  of  9500  vehicles  annually  along  with 
the  timber-haul  traffic 0 Therefore,  the  BB-24  construction  standard 
is  recommended. 

Section  C,  as  in  Studies  1 and  2,  is  1205  miles  long,  and  except 
for  reduced  public  travel  (2500  recreational  cars  and  1500  commercial 
vehicles  annually)  provides  the  same  timber  and  administration  and 
protection  service  as  in  Study  2*  An  EE-12  construction  standard 
is  indicated  to  provide  the  lowest  total  annual  cost. 

Notwithstanding,  it  is  felt  that  with  the  number  of  trucks  which 
would  be  operating  on  this  road,  a 12-foot  standard  would  be  in- 
adequate from  a safety  standpoint „ Therefore  a DD-16  standard  is 
recommended , 

Section  D,  7o6  miles  long,  as  in  Studies  1 and  2,  is  compared  with 
the  alternate  high-line  location,  12*1  miles  long,  which  avoids  the 
exceptionally  difficult  construction  along  the  reservoir  face  between 
Dunn  Creek  and  Canyon  Creek*  Despite  the  higher  construction  cost 
of  the  reservoir  face  alternate,  it  results  in  a lower  total  annual 
road  and  transportation  cost  for  a DD-16  standard  by  $7991  annually, 
and  is  selected. 

The  DD-16  construction  standard  is  recommended,  as  in  preceding 
Section  C,  in  place  of  the  indicated  lower  cost  EE-12  standard  for 
reason  of  safety. 

Section  E9  as  in  Studies  1 and  2,  is  5<>6  miles  long  between  Cripple 
Horse  Creek  and  Five  Mile  Creek*  As  in  preceding  Sections  C and  D, 
a DD-16  construction  standard  is  recommended  for  reasons  of  safety 
although  an  EE-12  standard  would  result  in  the  lowest  total  costs. 

Sections  F,  G,  and  H are  identical  in  length,  location,  and  service 
to  Sections  A,  B,  and  C of  Route  E-N  of  Study  2, 

Section  I,  3 <>6  miles  long,  extends  from  the  terminus  of  Section  H 
at  Sutton  Creek  to  a connection  with  Route  W at  the  east  end  of 
the  proposed  Webb  Mountain  reservoir  bridge*  This  section  provides 
for  the  transportation  of  timber  from  logging  unit  106  up  the  east 
face  of  the  reservoir  to  Dump  A at  Pinkham  Creek*  The  EE-12  con- 
struction standard  is  recommended  because  it  would  result  in  the  low- 
est total  road  construction  and  transportation  costs. 
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Table  66  summarizes  the  estimated  road  construction  and  annual  costs  for 
Study  3»  It  also  summarizes  the  annual  timber  cut  served  by  the  planned 
road  system. 


Table  66 . Summary  of  recommended  Libby  project  transportation  system 
restoration  costs,  except  water  facilities 

Study  3 


: Construction 

: Annual  costs  ; Annual  timber 

‘ Miles] 

Cost 

] Capital] 

Main-  : 
tenance  j 

, , 5 volumes  served 

t Sawlogs ; Pulpwood 

Dollars  - 

Thousand 

- - - - - bd.fto  Cords 

Roads 

State  High- 
way 37 
relocation 
All  other 

70.7 

88.45 

16,522,467 

6,194,799 

702,205 

263,279 

81,790 

41,275. 

783,995  12,364  18,481 
304,554  19,880  29,231 

Total 

159.15 

22,717,266 

965,484 

123,065 

1,088,549  32,244  47,712 

Trails 
Tl,  T2 

30o0 

66,000 

2,805 

600 

3,405 

Landing 

field 

- 

209,330 

8,897 

1,200 

10,097 

The  deficiency  of  the  Study  3 transportation  system  in  providing  access 
to  logging  units  86,  87,  and  88,  as  well  as  to  other  units  for  which 
supplementary  EE-12  roads  financed  by  timber  operations  must  be  con- 
structed, is  the  same  as  in  Study  2C  The  total  cost  of  the  supplementary 
roads,  $417,300,  has  been  included  in  calculating  wood-procurement  costs 
under  Study  3. 

The  significance  of  the  vehicle  miles  of  use  in  Study  3 by  each  of  the 
traffic  categories  and  their  transportation  costs,  compared  to  the  use 
and  cost  figures  of  Studies  1 and  2,  is  discussed  in  the  following 
paragraphs. 

Comparison  of  road  cost  analyses  of  Studies  1,  2,  and  3 

This  summary  discussion  is  limited  to  a comparison  of  the  road  costs 
between  each  study  and  a comparison  of  the  services  of  the  road  systems 
as  measured  by  the  transportation  costs  incurred  under  each.  A complete 
comparison  of  the  cost  effects  of  each  transportation  system,  including 
the  effects  on  timber  production  costs,  employment  stability,  protection 
and  administration,  and  communications  is  summarized  in  the  body  of  this 
report. 

The  road  and  transportation  costs  for  the  three  studies  are  summarized 
in  table  67»  The  significance  of  the  figures  is  explained,  where  neces- 
sary in  the  following  paragraphs : 
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Table  67.  Summary  of  road  system  analyses 
Studies  1,  2,  and  3 


: : : Annual  road  cost 

: 

Timber  transportation 

: Mining  transportation 

: Miles  J Construe-:  Juainte- 

: :tion  cost: Capital :nance 

Total 

: Annual  : Thousand:  Annual  :Cost  per:  : Annual 

:volume  :bd.ft.-  transportation : thou  sand:  transportation 

:servedi<  miles  : cost  : bd.ft.  : 63  : cost 

- -Dollars - 

Thousand 

bd.ft. 

Study  1 

State  Highway  37 
relocation 
All  other  roads 

71.6  6,508,076  276,593  60,980 

134.55  8.102.414  344.352  33.512 

337,573 

377.864 

20,020 

12.298 

183,828 

217.102 

37,476 

40.673 

1.87 

3.31 

972.800 

91. 444 

Total 

206.15  14,610,490  620,945  94,492 

715,437 

32,318 

400,930 

78, 149 

2.4 2 

972,800 

91,444 

Study  2 

State  Highway  37 
relocation 
All  other  roads 

71.6  7,107,323  302,061  62,580 

113.15  9.797.626  416.400  47.663 

364,6a 

464.063 

23,672 

27.421 

274,478 

434.568 

48,382 

91.714 

2.04 

3.34 

972.800 

91.444 

Total 

184.75  16,904,949  718,461  110,243 

828,704 

51,093 

709,046 

140,096 

2.74 

972,800 

91,444 

Study  3 

State  Highway  37 
relocation 
All  other  roads 

70.7  16,522,467  702,205  81,790 
88.45  6.194.799  263.279  41.275 

783,995 

304.554 

19,757 

31.572 

187,047 

396.159 

30,  537 
81.615 

1.55 

2.59 

972,800 

91,444 

Total 

159.15  22,717,266  965,484  123,065  1,088,549 

51,329 

583,206 

112,152 

2.18 

972,800 

91,444 

1/Including  cordwood  at  the  rate  of  2.5  cords 

per  1000  board  feet 

* 

Public  travel 

Administration  and 

: Recreational 

Commercial 

: Total 

protection  travel 

Total 

Total 

annual  road 
and  trans- 
portation 
costs 

: : Annual 

: Vehicle  :transpor- 
: miles  : tation 

: cost 

Vehicle 

miles 

Annual 

transpor- 

tation 

cost 

: : Annual 

: Vehicle  transpor- 
: miles  : tation 

: : cost 

Vehicle  : 
miles  : 

Annual 

transpor- 

tation 

cost 

annual 
transporta- 
tion cost 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars  

Study  1 

State  Highway  37 
relocation 
All  other  roads 

3,791,250  394,290 
700.850  83.689 

2,224,250 

461.575 

342,535 

82.495 

6,015,500  736,825 
1,162,425  166.184 

102,155 

122.095 

15,731 

28.996 

790,032 

327.297 

1,127,605 

705.161 

Total 

4,492,100  477,979 

2,685,825 

425,030 

7,177,925  903,009 

224,250 

44,727 

1,117,329 

1,832,766 

Study  2 

State  Highway  37 
relocation 
All  other  roads 

3,791,250  394,290 
682.205  78.144 

2,224,250 

457.022 

342,535 

79.298 

6,015,500  736,825 
1.139,227  157.442 

102,155 

119.882 

15,731 

26.209 

800,938 

366.809 

1,165,579 

830.872 

Total 

4,473,455  472,434 

2,681,272 

421,833 

7,154,727  894,267 

222,037 

U,  940 

1,167,747 

1,996,451 

Study  3 

State  Highway  37 
relocation 
All  other  roads 

5,040,280  524,189 
317.575  38,005 

3,673,580 

168.190 

565,732 

30,090 

8,713,860  1,089,921 
485.765  68,095 

104,850 

83.245 

16,147 

17.449 

1,228,049 

167.159 

2,012,044 

471.713 

Total 

5,357,855  562,194 

3,841,770 

595,822 

9,199,625  1,15%016 

188,095 

33,596 

1,395,208 

2,483,757 
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Miles  of  construction , Study  1,  Relying  to  a large  extent  on  back- 
country  roads  and  with  State  Highway  37  relocated  on  an  indirect  route, 
18.2  miles  of  which  are  completely  outside  the  Zone  of  Influence,  re- 
quires a total  of  206o15  miles  of  "project"  road  construction. 

The  lower  mileage  of  Study  2 (184o75)  shows  the  effect  of  relocating 
the  back-country  roads  along  the  reservoir  faces. 

The  lowest  "project"  road  construction  mileage  of  Study  3 (159*15^)  is 
obtained  by  locating  State  Highway  37  entirely  on  routes  already  re- 
quired for  timber  access.  This  location  eliminates  all  road  con- 
struction outside  the  Zone  of  Influence  except  for  about  three  miles 
adjacent  to  Eureka. 

Total  cost  of  construction.  The  estimated  cost  of  the  State  Highway  37 
relocation  to  a BB-24  construction  standard  in  Study  1 averages  $90,895 
a mile,  and  "all  other  roads,"  due  to  the  predominance  of  back-country 
mileage,  $60,219  a mile. 

In  Study  2,  although  State  Highway  37  is  in  the  same  location,  its 
average  per-mile  cost  increases  to  $99,264  because  32  miles  of  it,  in 
serving  a higher  volume  of  timber  transportation  traffic,  have  been 
raised  to  a BB-28  construction  standard.  Likewise,  the  estimated  cost 
of  "all  other  roads,"  because  they  are  predominantly  located  along  the 
reservoir  faces,  increased  to  $86,590  a mile. 

The  State  Highway  37  relocation  of  Study  3,  located  along  the  reservoir 
face  for  most  of  its  length  and  including  the  reservoir  bridge,  has  an 
average  cost  of  $233,698  a mile.  The  estimated  cost  of  "all  other 
roads,"  which  now  include  a lower  standard  route  along  one  side  of 
the  reservoir  face  only,  drops  to  $70,037  a mile. 

Annual  maintenance  cost.  The  annual  cost  of  capital  is  directly  propor- 
tional to  the  construction  cost  already  discussed.  Accordingly,  the 
annual  cost  of  maintenance  is  the  significant  item  to  note  here. 

Only  the  highway  maintenance  costs  are  carried  through  the  final  cost 
summarizations  of  this  report  as  such.  Maintenance  of  "all  other  roads" 
is  included  in  the  wood-production  costs  of  each  study. 

The  estimated  annual  maintenance  cost  of  all  the  BB-24  State  Highway  37 
location  of  Study  1 averages  $852  a mile,  which  includes  the  effect  of 
the  two  4100-foot  summits  it  crosses.  The  estimated  annual  maintenance 
cost  of  "all  other"  Study  1 roads,  of  which  a considerable  portion  are 
for  seasonal  use  only,  is  an  average  of  $249  a mile. 

In  Study  2,  the  use  of  BB-28  construction  standard  for  32  miles  increases 
the  annual  State  Highway  37  maintenance  cost  to  an  average  of  $874  a 
mile.  Since  with  the  reservoir  face  location  of  "all  other  roads"  they 
become  all-year  roads  for  the  most  part,  the  average  maintenance  cost 
of  these  roads  increases  to  $421  a mile. 


-158- 


The  average  annual  maintenance  cost  of  the  State  Highway  37  location  of 

Study  3 s of  which  43 ,3  miles  are  to  a BB-28  construction  and  including  ' 

the  cost  effect  of  one  3850-foot  summit , is  $865  a mile  plus  $21,000 

for  the  bridge. 

Mainline  timber  truck  haul.  The  State  Highway  37  location  of  Study  1 
serves  in  transporting  20,020  thousand  board  feet  of  timber  annually 
(sawlogs  plus  pulpwood  at  the  conversion  rate  of  2,5  cords  of  pulpwood 
to  one  thousand  board  feet),  principally  from  logging  units  of  the  mid- 
Fisher  Group  which  are  trucked  to  Libby  cheaper  than  by  either  rail  or 
water.  The  annual  cost  over  the  State  Highway  37  location  for  the 
183,828-thousand-board-foot  miles  of  timber  transportation  is  $37,476, 
or  an  average  transportation  cost  against  timber  of  $1,87  a thousand 
board  feet.  Correspondingly,  the  average  annual  cost  against  the  12,298 
thousand  board  feet  of  timber  transported  on  "all  other  roads"  is  $3.31 
a thousand  board  feet,  due  to  longer  hauls  over  lower  standard  roads. 

More  timber,  a total  of  23,672  thousand  board  feet,  is  handled  annually 
over  the  State  Highway  37  relocation  route  of  Study  2 since  greater  use 
of  it  is  made  in  the  transportation  of  winter-cut  logs.  Because  of  the 
longer  truck  haul  involved,  the  average  annual  highway  timber  transpor- 
tation cost  increases  to  $2,04  a thousand  board  feet,  A greater  volume 
of  timber  is  likewise  handled  on  "all  other  roads"  of  Study  2 because 
they  are  relocated  from  generally  high  country  to  reservoir  face  routes. 

Since  long  hauls  are  involved  in  transporting  the  winter-cut  timber  to 
Libby,  a total  of  434,568-thousand-board-foot  miles,  the  average  annual 
timber  transportation  cost  on  "all  other  roads"  is  $3.34  a thousand 
board  feet. 

The  State  Highway  37  relocation  route  of  Study  3 does  not  serve  the  trans- 
portation of  timber  from  the  Fisher  River  and  accordingly  the  total  annual 
volume  served  drops  to  19,757  thousand  board  feet.  The  reservoir  crossing 
provided  by  Study  3 highway  route  allows  tributary  timber  to  be  trucked 
comparatively  short  distances  (an  average  for  the  total  length  of  high- 
way of  187, 047-thousand-board-foot  miles/19, 757-thousand-board-foot 
miles  = 9,46  miles)  to  Eureka  and  to  the  east-side  water  dump  at  Pinkham 
Creek,  Accordingly,  the  average  annual  highway  transportation  cost^against 
timber  drops  to  $1,55  a thousand  board  feet.  The  average  annual  timber 
transportation  cost  over  "all  other  roads,"  which  include  a road  on  the 
route  of  the  Studies  1 and  2 highway  location  to  the  mouth  of  Five  Mile 
Creek,  is  $2,59  a thousand  board  feet.  The  advantage  of  the  Study  3 
road  system  to  timber  transportation  is  shown  by  the  combined  average 
annual  timber  transportation  for  all  "project"  roads  of  $2,18  a thousand 
board  feet,  compared  to  the  $2,42  a thousand  board  feet  of  Study  1,  and 
$2,74  a thousand  board  feet  of  Study  2, 

Mining  transportation.  The  road  systems  of  Studies  1,  2,  and  3 provide 

the  same  service.  The  only  significance  to  be  attached  to  this  traffic 

item  is  that  it  does  not  use  the  State  Highway  37  relocation  of  Studies 

1 and  2;  it  does  in  Study  3«  In  this  connection,  gas  and  vehicle  tax 

revenue  would  accrue  to  the  State  of  Montana  from  the  mine  haul  traffic 

over  the  highway  relocation.  However,  the  revenue  from  this  source  is 

small  and  has  been  neglected  in  any  of  the  benefit  calculations  of  this  ff( 

report. 
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Public  travel  on  State  Highway  37.  No  direct  comparison  can  be  made 
from  table  67  of  the  services  given  to  public  traffic  by  the  road  systems 
of  Studies  1,  2,  and  3«  Different  traffic  volumes  and  travel  distances 
are  involved,.  In  order  to  evaluate  the  services  to  public  traffic  of 
three  road  systems,  table  68  has  been  prepared. 

In  table  6 8 the  annual  public  travel  costs  for  Studies  0,  1,  2,  and 
3 are  measured  by  the  estimated  volume  of  through  public  traffic  and 
the  travel  distances  incurred  with  the  State  Highway  37  route  of 
Studies  1 and  2,  To  set  up  the  greater  through  public  traffic  estimate 
of  the  highway  route  of  Study  3 as  a common  factor  for  measurement 
would  result  in  a fallacious  determination  of  the  public  travel  costs 
on  the  highway  route  of  Studies  1 and  2, 

The  northern  terminus  of  the  highway  route  of  Studies  1 and  2 is  on 
US  Highway  93  near  Trego,  approximately  14,9  miles  southeast  of  Eureka, 

In  computing  the  public  travel  costs  between  Libby  and  Eureka,  it  is 
estimated  that  one-half  of  the  through  recreational  traffic  and  two- 
thirds  of  the  through  commercial  traffic  is  destined  for  Eureka,  The 
remaining  recreational  and  commercial  traffic,  it  is  estimated,  has 
no  purpose  in  traveling  to  Eureka  and  would  turn  east  on  US  Highway  93 
when  it  leaves  the  State  Highway  37  relocation  route.  This  same  as- 
sumption is  carried  through  the  determination  of  the  public  travel 
costs  via  the  existing  State  Highway  37  route  of  Study  0,  and  via  the 
proposed  highway  route  of  Study  3. 

Consequently,  the  Study  0 costs,  in  addition  to  the  through  public 
travel  costs  on  63 <>4  miles  of  the  existing  route  between  Libby  and 
Eureka,  include  the  annual  travel  costs  of  one-half  of  47,500  rec- 
reational cars  and  one-third  of  27,500  commercial  vehicles  to  a 
common  point  on  US  Highway  93,  14°9  miles  southeast  of  Eureka,  The 
resultant  annual  public  travel  costs  via  the  existing  State  Highway 
37  route  of  Study  0 are  $639, 533 ° 

The  highway  route  of  Studies  1 and  2 begins  on  US  Highway  2,  four 
miles  south  of  Libby,  Accordingly,  the  total  annual  public  travel 
costs  of  the  Studies  1 and  2 route  include  the  full  through  traffic 
over  this  four  miles,  plus  the  71,6  miles  of  the  "project"  location, 
in  addition  to  one-half  of  the  through  recreational  and  two-thirds 
of  the  through  commercial  traffic  over  the  14»9  miles  of  US  Highway 
93  to  Eureka,  The  total  annual  public  travel  costs  via  the  State 
Highway  37  relocation  route  of  Studies  1 and  2 are  $772,500,  an 
increase  of  $132,967  annually  over  the  costs  of  the  Study  0 route. 

The  highway  route  of  Study  3 begins  on  existing  State  Highway  37, 

0,7  mile  north  of  Libby,  Including  the  full  through  traffic  over 
this  0,7  mile,  plus  the  70,7  miles  of  the  "project"  location,  plus 
one-half  of  the  through  recreational  and  one-third  of  the  through 
commercial  traffic  over  the  14<>9  miles  from  Eureka  to  the  common 
point  on  US  Highway  93,  the  public  travel  costs  are  $712,933,  an  in- 
crease of  $73,400  annually  over  the  costs  of  the  Study  0 route.  As 
compared  to  the  highway  route  of  Studies  1 and  2,  the  highway  route 
of  Study  3 results  in  an  annual  savings  of  $59,567  in  public  travel 
costs. 
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Table  68.  Comparison  of  public  travel  costs  on  State  Highway  37 
Studies  0,  1,  2,  and  3 


: Through  : 

Vehicle 

:Cost  per:  Annual  costs 

: Mile  s t vehic le  s : 

:vehicle 

: : Studies: 

:per  year: 

miles 

: mile 

.Study  0;1  and  2 .Study  3 

Study  0 

State  Highway  37 

Recreational  traffic 

63.4 

47,500 

3,011,500 

0.104 

313,196 

Commercial  traffic 

Eureka  to  end  of  project  location  of 

63.4 

27,500 

1,743,500 

0.154 

268,499 

Studies  1 and  2 

Recreational  traffic  1/2  (47,500) 

14.9 

23,750 

353,875 

0.104 

36,803 

Commercial  traffic  1/3  (27,500) 

14.9 

9,167 

136.588 

0.154 

21.035 

Total 

78.3 

5,245, 463 

639,533 

Studies  1 and  2 

Project  location 

Recreational  traffic 

71.6 

47,500 

3,401,000 

0.1G4 

353,704 

Commercial  traffic 

Libby  to  beginning  of  project  location 

71.6 

27,500 

1,969,000 

0.154 

303,226 

19,760 

Recreational  traffic 

4.0 

47,500 

190,000 

0.104 

Commercial  traffic 
End  of  project  location  to  Eureka 

4.0 

27,500 

110,000 

0.154 

16,940 

Recreational  traffic  1/2  (47,500) 

14.9 

23,750 

353,875 

0.104 

36,803 

Commercial  traffic  2/3  (27,500) 

14.9 

18,333 

273.162 

0.154 

42.067 

Total 

90.5 

6,297,037 

772,500 

Study  3 

Project  location 

349,258 

Recreational  traffic 

70.7 

47,500 

3,358,250 

0.104 

Commercial  traffic 

Libby  to  beginning  of  project  location 

70.7 

27,500 

1,944,250 

0.154 

299,414 

3,458 

Recreational  traffic 

0.7 

47,500 

33,250 

0.104 

Commercial  traffic 

Eureka  to  end  of  project  location  of 

0.7 

27,500 

19,250 

0.154 

2,965 

Studies  1 and  2 

36,803 

Recreational  traffic  l/2  (47,500) 

14.9 

23,750 

353,875 

0.104 

Commercial  traffic  l/3  (27,500) 

14.9 

9,167 

136.588 

0.154 

21,035 

Total 

86.3 

5,845,463 

712,933 

Increase  over  Study  0 public  travel  costs 

132,967  73,400 
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Highway  maintenance  costs  vs,  revenue.  The  comparison  showing  a savings 
in  public  travel  costs  for  the  State  Highway  37  route  of  Study  3 is  not 
complete  without  considering  the  effect  of  whatever  part  of  its  higher 
maintenance  cost  is  defrayed  by  increased  motor  fuel  tax  revenue  to  the 
State  of  Montana.  Table  69  summarizes  the  estimated  motor  fuel  tax 
revenues  under  each  study  and  compares  it  to  the  estimated  highway 
maintenance  costs  of  each.  As  opposed  to  the  analysis  of  public  travel 
costs  where  it  was  necessary  to  use  identical  traffic  volumes  and  travel 
distances  in  each  study,  the  revenue  calculations  can  be  based  on  the 
actual  estimated  traffic  of  each  study„ 

In  Study  0,  no  detailed  transportation  planning  analysis  has  been  made 
of  the  annual  thousand-board-foot  miles  of  timber  transportation  by 
truck  that  would  develop  if  a dam  were  never  built . Since  it  is  reason- 
able to  consider  that  so  far  as  truck  transportation  of  timber  is  con- 
cerned, the  water  transportation  of  Study  3 substitutes  for  the  rail 
transportation  of  Study  0 and  it  is  assumed  for  this  purpose  that  truck 
transportation  under  Study  0 is  the  same  as  in  Study  3»  As  shown  in 
table  69,  the  motor  fuel  tax  revenue  from  timber  transportation  is  not 
large,  and  would  not  affect  the  final  result  appreciably  even  if  the 
assumption  were  considerably  in  error0  The  vehicle  miles  of  public 
and  Forest  Service  traffic  in  Study  0 is  a 50-percent  increase  of  the 
1951  annual  24-hour  average  traffic  volume  for  existing  State  High- 
way 37  multiplied  by  its  length  of  63 .4  miles . The  estimated  annual 
maintenance  cost  of  $46,740  is  taken  from  table  6l0  The  annual  revenue 
from  motor  fuel  tax,  $15,538,  is  deficient  of  the  maintenance  cost  of 
the  existing  highway  location  by  $31,202.  Actually,  there  are  other 
sources  of  revenue,  such  as  vehicle  use  taxes,  which  would  reduce 
this  apparent  deficiency.  However,  since  these  other  sources  are 
constant  for  each  study,  the  motor  fuel  tax  revenue  is  used  alone  to 
establish  the  relative  maintenance  cost  deficiencies  for  the  highway 
location  of  each  study. 

The  thousand-board-foot  miles  of  timber  transportation  and  vehicle 
miles  of  public  and  Forest  Service  travel  for  Studies  1,  2,  and  3 
as  given  in  table  69  are  taken  directly  from  the  summarization  of  these 
items  in  table  67»  The  relative  maintenance  cost  deficiency  of  the 
State  Highway  37  route  of  Study  3,  amounting  to  $9985  as  compared  to 
Study  1,  and  $8962  as  compared  to  Study  2,  must  be  included  in  a final 
comparison  of  the  relative  values  of  the  alternate  highway  locations. 

National  forest  administration  and  protection . The  summary  for  Forest 
Service  administration  and  protection  travel  in  table  67  shows  an  an- 
nual cost  of  $44,727  incurred  with  the  Study  1 road  system,  $41,940 
with  Study  2,  and  $33,596  with  Study  3»  Since  the  estimated  volumes 
of  this  traffic  are  approximately  the  same  In  each  case,  the  decreasing 
costs  in  favor  of  Study  3 are  due  to  three  factors: 

1.  Progressively  lower  travel  distances  to  work  areas  from  ranger 
station  locations. 

2.  A more  advantageous  location  of  the  higher  standard  roads  where 
the  volume  of  Forest  Service  business  requires  more  travel. 


-162' 


Table  69  „ Maintenance  costs  vs,  revenue  on 
State  Highway  37 
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3,  A shorter  travel  distance  affecting  the  portion  of  the  Forest 
Service  traffic  that  travels  through  the  supervisor's  head- 
quarters at  Libby  to  Eureka, 

Total  annual  road  and  transportation  costs.  The  sum  of  the  total  an- 
nual road  costs  and  total  annual  transportation  costs  progressively 
increases  from  Study  1 to  Study  3»  It  is  emphasized  that  no  conclusion 
as  to  the  relative  merits  of  the  three  road  systems  can  be  made  from 
these  figures  only0  They  are  but  one  of  the  cost  factors  that  enter 
into  the  evaluation  of  the  total  economic  effect  of  the  road  system. 

It  has  been  shown  that  the  Study  1 road  system,  costing  $14,610,000, 
which  does  not  provide  for  continuance  of  the  existing  economically 
vital  yearlong  logging  operation  is  unsatisfactory  for  the  trans- 
portation of  timber  products.  It  adds  travel  distances  and  time 
to  the  national  forest  fire  suppression  responsibility  which  alone 
might  be  responsible  for  major  conflagrations  threatening  the  value 
of  the  Kootenai  River  valley  as  a storage  reservoir  and  endangering 
the  timber  resource  which  supports  the  economic  life  of  Lincoln  County, 
Likewise,  it  is  deficient  in  providing  fully  satisfactory  public  travel 
service,  either  between  Libby  and  Eureka  or  to  families  adjacent  to 
the  reservoir. 

The  Study  2 road  system,  costing  $16,905,000,  satisfies  the  yearlong 
logging  reouirement,  but  only  at  an  increase  in  wood-procurement  costs 
over  present  conditions  with  a consequent  economic  disadvantage  to 
present  and  potential  wood  industries.  As  compared  to  the  deficiencies 
of  the  Study  1 road  system  in  discharging  fire  suppression  responsi- 
bilities, the  Study  2 system  is  a great  improvement.  However,  it  is 
still  inadequate  because  of  the  lack  of  any  means  along  the  entire 
length  of  reservoir  for  the  rapid  transportation  of  men,  equipment, 
and  supplies  from  one  side  to  the  other.  The  Study  2 road  system 
has  the  same  deficiency  with  respect  to  public  travel  as  in  Study  1, 

It  has  been  shown  in  this  transportation  planning  report  and  in  the 
report  on  timber  production  costs  that  the  Study  3 road  system, 
costing  $22,717,000,  causes  the  least  adverse  imriact  to  the  timber 
industry.  In  fact,  it  is  shown  that  for  the  Zone' of  Influence  as  a whole, 
the  wood-procurement  costs  are  actually  reduced  below  those  of  Study  0, 
Primarily,  this  is  due  to  the  availability  of  a reservoir  bridge 
crossing  and  to  the  presence  of  higher  standard  roads  where  they  are 
most  valuable  for  timber  haul.  The  same  bridge  allows  the  important 
maneuverability  of  men,  equipment,  and  supplies  from  one  side  of  the 
reservoir  to  the  other  for  fire  fighting.  It  has  also  been  shown  that 
the  Study  3 road  system,  with  a reservoir  bridge,  causes  the  least 
disruption  to  the  proven  efficiency  of  the  present  national  forest 
administrative  plant.  Likewise,  by  routing  the  State  Highway  37  re- 
location via  the  west  side  of  the  reservoir  across  the  bridge  to 
Eureka,  the  best  service  to  through  and  local  public  traffic  is 
realized, 

A fundamental  advantage  of  the  Study  3 road  system,  which  has  not  been 
measured  in  dollars,  is  the  flexibility  it  allows  in  timber  operations. 
Study  3,  rightly  or  wrongly,  has  assumed  that  the  railroad  spur  from 
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Stryker  to  Eureka  would  be  kept  in  service,  Accordingly,  all  of  the  winter 
logging  production  from  the  north  end  of  the  reservoir,  both  west  and  east 
sides,  is  planned  to  be  trucked  to  Eureka  and  reloaded  onto  rail  for  ship- 
ment to  Libbyc  Should  any  factor  not  now  foreseeable  take  the  railroad 
spur  out  of  service,  the  winter  logging  production  from  both  east  and  west 
side  areas  could  be  trucked  directly  to  Libby,  Some  increase  in  trans- 
portation cost  would  be  incurred  but  the  impact  would  be  nowhere  nearly 
as  severe  as  if,  without  the  highway  haul,  this  timber  were  taken  out  of 
the  available  winter  logging  supply » Likewise,  it  is  possible  that  future 
improvement  in  log  haul  trucks  will  actually  make  it  more  economical  to 
truck  timber  to  Libby  from  the  Rexford  area  than  to  ship.it  by  rail  from 
Eureka,  The  availability  of  the  bridge  and  west-side  highway  route  would 
make  it  possible  to  take  advantage  of  any  such  shift  in  the  most  economical 
transportation  medium. 

The  strongest  disadvantage  of  the  Study  3 road  system  is  in  the  increase 
in  highway  maintenance  costs,  not  offset  by  increased  motor  fuel  tax 
revenues,  which  has  been  shown  to  amount  to  $14,120  annually.  This 
increase  is  due  entirely  to  the  maintenance  burden  of  the  reservoir 
bridge  which  is  estimated  at  $21,000  annually. 

Ferry  service 

l ,11  1 n„^n 

A ferry  is  contemplated  at  the  north  end  of  the  reservoir  in  Studies  1 and 
2 to  offset  to  a small  extent  the  handicaps  caused  by  the  lack  of  a bridge 
in  these  plans.  Such  a ferry  could  only  operate  seasonally;  it  would  be 
inadequate  for  log  transportation,  and  it  would  be  relatively  slow.  Never- 
theless, it  is  to  be  preferred  to  nothing  at  all. 

It  is  recommended  that  a barge  type  ferry  75  feet  long  and  28  feet  wide 
be  used.  It  should  be  large  enough  to  carry  one-half  dozen  cars,  or  a 
truck  tractor  and  trailer  with  a D-8  bulldozer  as  cargo.  Such  a ferry 
could  also  carry  an  occasional  load  of  logs  if  necessary. 

Inasmuch  as  the  ferry  would  be  operated  no  more  than  six  months  a year, 
gas  power  would  probably  be  more  economical  than  diesel  power  because  of 
lower  Initial  cost.  The  ferry  should  be  free  running  (that  is  not  on  a 
cable)  with  a sidepaddle  wheel  and  a 50-horsepower  motor,  A sidepaddle 
ferry  would  be  more  suitable  and  cheaper  than  a pusher  type.  The  ferry 
should  carry  ramps  which  could  be  raised  or  lowered.  If  it  were  to  ply 
between  the  lower  end  of  the  present  Pinkham  Creek  road  on  the  east  side 
of  the  reservoir  and  the  Dodge  Creek  road  on  the  other  side,  no  new  ap- 
proaches would  have  to  be  built, 

A ferry  of  the  type  described  is  estimated  to  cost  $100,000  and  provide 
service  for  25  years.  Following  are  the  annual  costs  which  would  be  in- 
volved in  such  services  investment  at  2\  percent  $5400;  maintenance  $3000; 
operating  labor  $3300;  fuel,  oil,  etc,  $1500;  total  $13 , 200 . 
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Any  changes  in  transportation  routes  and  facilities  as  a result  of  the 
dam  would  affect  the  availability  and  value  of  the  timber  resources 0 
Wood-procurement  costs  have  been  estimated  in  considerable  detail  for 
Studies  0,  1,  2,  and  3*  to  measure  the  impact  of  each  postdam  plan  upon 
the  timber  resource#  The  transportation  plans  of  these  studies  have 
been  explained  in  preceding  pages,,  Briefly  the  purpose  of  each  postdam 
study  is  this:  Study  1,  to  rely  as  heavily  as  possible  on  water  trans- 
portation; Study  2 5 to  develop  a low  cost  road  system  which  would  permit 
the  movement  of  wood  from  the  vicinity  of  the  reservoir  during  the  winter 
when  extreme  drawdown  or  ice  eliminates  the  reservoir  for  wood  trans- 
portation;  Study  3,  to  develop  a road  system  which  would  best  serve  all 
transportation  needs  and  insure  maximum  flexibility  of  transportation  by 
providing  a bridge  crossing  near  the  present  town  of  Rexford# 

The  cost  analyses  in  this  section  of  the  appendix  are  based  on  the 
following  assumptions  (1)  location  of  the  dam  at  River  Mile  204o9  with 
a maximum  reservoir  height  of  2459  feet  above  sea  level;  (2)  relocation 
of  the  railroad  route  from  Libby  along  US  Highway  2,  down  Fisher  River, 
up  Wolf  Creek,  and  down  Fortine  Creek  to  a point  near  Stryker,  there 
connecting  with  the  present  mainline;  (3)  all  costs  and  values  based 
on  December  31,  1951  rates;  (4)  all  of  the  timber  within  the  Zone  of 
Influence  hauled  to  Libby  for  manufacture;  (5)  the  private  road  tapping 
the  Fisher  River  drainage  would  be  available  for  hauling  timber  of  all 
ownerships  with  no  differential  against  timber  not  owned  by  the 
Jo  Neils  Lumber  Company,  and  (6)  a pulpmill  established  in  or  near 
Libby# 

Figures  45  and  46  show  the  probable  means  of  transporting  the  timber 
from  the  various  logging  units  with  the  present  transportation  system 
and  with  the  systems  proposed  in  Studies  1,  2,  and  3. 

Costs  of  seasonal  logging  in  Study  1 

The  lumber  industry  in  this  area  has  a well-established  practice  of 
continuous  logging  except  for  four  or  five  weeks  in  the  spring  when 
the  frost  is  leaving  the  ground,  forcing  a suspension  of  hauling#  By 
having  the  ponds  full  and  scheduling  some  of  the  mill  repairs  during 
that  period,  no  sawmill  time  is  lost  for  shortage  of  logs#  Unemploy- 
ment of  woods  workers  is  held  to  a minimum  by  continuing  log  cutting 
and  skidding  during  the  breakup  period  wherever  possible  and  switching 
some  men  over  to  road  building  and  work  in  the  sawmill  yard. 

There  are  many  reasons  why  yearlong  logging  is  desirable  and  important# 
Some  may  be  measured  in  dollars;  others  are  more  or  less  intangible# 
Yearlong  employment  attracts  a more  desirable,  stable,  energetic  class 
of  woods  worker  than  do  the  short-season,  interruptable  operations# 

Workers  in  Lincoln  County  forests  are  not  transient#  For  the  most 
part,  they  own  their  homes,  maintain  small  farms  or  gardens,  and 
are  settled  residents  of  the  community#  Consequently  the  labor  turn- 
over is  low,  thus  minimizing  the  expense  of  recruitment,  training, 
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and  unemployment „ The  generally  high  efficiency  of  stably  employed 
crews  also  tends  to  reduce  logging  costs0  Wage  schedules  in  seasonal 
camps,  as  well  as  gyppo  contract  rates,  are  ordinarily  a little  higher 
than  prevail  on  yearlong  operations,  Other  disadvantages  of  seasonal 
logging  are; 

lo  It  necessitates  more  storage  of  logs  by  reason  of  short  logging 
season  and  inability  to  move  logs  in  the  winter,  This  ties  up  a 
larger  working  capital,  increases  interest  charges,  and  involves 
extra  handling  of  logs» 

2,  A larger  investment  in  logging  equipment  is  required,.  Annual 
interest,  insurance,  and  depreciation  charges  on  this  equipment 
increase  correspondingly, 

3,  Overhead  and  supervision  costs  increase „ 

Figure  45  shows  that  in  Study  1 the  reservoir  would  be  the  mainline 
of  timber  transport  for  the  Kootenai  River  subzone  and  most  of  the  tim- 
ber from  the  Fisher  River  subzone  would  go  to  Libby  by  truck  and  rail. 

If  other  things  were  equal  it  would,  therefore,  be  possible  to  operate 
on  a yearlong  basis  by  logging  the  water  transport  areas  during  the  65 
months  in  which  the  reservoir  is  usable,  then  moving  the  crews  to  truck 
and  rail  haul  areas  for  l\\  months  of  the  year  (1  month  shutdown  during 
the  spring  breakup),  Unfortunately  for  this  arrangement,  a dispropor- 
tionate share  of  the  winter  logging  area  is  in  the  locality  which  would 
be  served  by  water  transportation.  There  is  a lack  of  winter  logging 
areas  elsewhere.  Thus,  dependence  on  water  transportation  to  the  degree 
contemplated  in  Study  1 would  necessitate  a shutdown  of  part  of  the 
operations  during  the  3 winter  logging  months.  The  principal  upset  in 
the  logging  program  would  occur  in  the  Kootenai  River  subzone,  A total 
of  27,851,000  board  feet  of  annual  cut  of  sawlogs,  and  41,920  cords  of 
other  wood  would  be  transported  by  water  and  thus  be  affected.  The  total 
annual  allowable  cut  in  the  subzone  is  32,944,000  board  feet  and  49,711 
cords. 

Data  on  page  37,  "Cost  of  Hauling  Logs  by  Motor  Truck  and  Trailer, n by 
Byrne,  Nelson  and  Googins,  indicate  that  total  truck  operating  costs 
(interest,  depreciation,  taxes,  insurance,  and  other)  increase  as  the 
logging  season  is  shortened.  It  appears  these  costs  would  increase  by 
10  percent  at  least,  if  the  logging  season  were  reduced  from  11  to  6J 
months.  If  reduced  from  11  to  8 months,  the  increase  would  probably  be 
about  7 percent ,i2/  It  seems  safe  to  assume  that  other  equipment  costs 
would  likewise  rise  at  least  7 percent.  Labor  and  overhead  costs  would 
undoubtedly  rise  more  than  that,  A 7-percent  increase  across  the  board, 
therefore,  appears  entirely  reasonable. 

At  the  mill  yard  seasonal  logging  would  result  in  a substantial  additional 
cost  for  decking  and  undecking  the  logs.  Considerable  capital  would  be 


19/With  an  8-month  season,  months  crew  work  would  be  within  the 
Kootenai  subzone,  and  l|  months  employment  could  be  arranged  for 
elsewhere  outside  this  subzone. 


-168- 


tied  up  in  stored  logs  and  there  would  be  additional  insurance  to  pay0 
For  sawlogs  the  total  increase  in  wood-procurement  costs  due  to  seasonal 
operation  resulting  from  complete  dependence  on  water  transportation  in 
the  Kootenai  subzone  would  be;  logging  $59,200,  mill  yard  $18,100, 
total  $77,300o  Apportioned  over  the  total  annual  cut  of  the  Zone  of 
Influence  this  amounts  to  $1„28  a thousand  board  feet0  The  average 
increase  in  cordwood-procurement  costs  due  to  seasonal  operation  would 
be  57  cents  a cord  based  on  the  following  total  increases  for  the  sub- 
zone;  logging  $36,100,  mill  yard  $12,100,  total  $48,200. 

Sawlog  procurement  costs 

Tables  70  to  73,  inclusive,  itemize  the  cost  of  sawlog  procurement  from 
stump  to  mill  with  each  plan  of  transportation!  It  will  be  noted  that 
the  total  costs  in  Studies  1,  2,  and  3 all  exceed  the  $31«34  a thousand 
board  feet  of  Study  0o  The  amount  by  which  each  exceeds  Study  0 is  shown 
be lows 


Study  1 4 $3° 57  a thousand  board  feet 

Study  24  083  a thousand  board  feet 

Study  3 4 „6l  a thousand  board  feet 

Each  cost  estimate  includes  the  construction  of  required  main-haul  roads 
over  and  above  those  which  would  be  built  as  part  of  the  restoration 
program  by  the  agency  building  the  dam.  In  Study  1,  the  timber  itself 
would  have  to  pay  for  building  41  miles  of  main-haul  roads  at  a total 
cost  of  $1,385,000.  These  roads  would  be  needed  to  give  access  to  the 
planned  log  dumps  and  would  serve  the  timber  in  logging  units  82,  84, 

8 5,  869  89,  153,  154,  155,  and  179o  Only  15«62  miles  of  additional 
mainline  road,  costing  $562,795,  would  be  required  for  Studies  2 and  3o 
The  road  cost  chargeable  to  timber  in  these  two  cases  would  be  less  than 
under  Study  0.  In  computing  the  sawlog-procurement  costs,  the  capital 
cost  of  these  access  roads  Is  charged  off  against  the  present  total 
volume  of  timber  in  the  logging  units  which  they  serve „ 

Normally,  the  timber  operation  would  be  expected  to  pay  the  total  cost 
of  water  facilities,.  However,  the  size  of  some  of  the  facilities  and 
their  high  cost  make  them  a greater  burden  than  the  timber  alone  can 
bear0  In  fact.,  procurement  costs  in  Study  1 are  already  so  high  as  to 
make  it  infeasible  to  charge  any  of  the  water  facilities  to  the  timber 
in  that  case„  All  of  the  maintenance  of  these  facilities  and  all  of 
the  operating  costs  would,  however,  be  charged  to  the  timber  in  each 
plan0  The  transportation  section  of  this  report  indicates  which  facil- 
ities in  each  case  should  be  built  as  part  of  the  dam  project  and  which 
should  be  paid  for  by  the  timber,,  Following  is  the  total  capital  cost 
of  water  facilities  and  water-handling  equipment  charged  to  the  timber 
in  each  study;  Study  1,  none;  Study  2,  $375,200;  Study  3,  $428,200 . 

The  sawlog  freight  rates  used  in  Study  0 were  those  actually  in  effect 
on  December  31,  1951®  Rates  on  the  relocated  portion  of  the  railway  in 
Studies  1,  2,  and  3 were  calculated,,  Mileages  from  various  proposed 
landings  to  Libby  were  computed  from  map  distances . These  were  multi- 
plied by  published  per-mile  rates  on  logs,  adjusted  to  be  more  or  less 
in  line  with  existing  point-to-point  rates. 
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Table  70.  Cost  of  sawlog  production  within  Zone  of  Influence — -stump  to  mill 

Study  0 


Item 

: Logging  unit 

: Libby :Warland : : 
: : : hill  : 

group 
Rex-  : 
ford  : 

Libby- 
Big  Creek 

Average 

Kootenai  River 
sub zone 

- - Dollars  per 

thousand  board 

feet  - - - - - 

Roads  and  camps 

2.05 

1.62 

3.33 

1.50 

1.07 

1.86 

Logging 

21.38 

22.23 

23.31  20.92 

22.63 

22.00 

Truck  haul  to  water 

- 

- 

- 

- 

- 

- 

Unload  and  bundle 

- 

- 

- 

- 

- 

- 

Raft  and  tow 

- 

- 

- 

- 

- 

- 

Lift  and  load 
Truck  haul  dam  to 

— 

— 

Libby 

Maintenance  water 

— 

— 

facilities 
Truck  haul  stump  to 

— 

* 

— 

— 

— 

Libby 

5.06 

- 

- 

- 

9.61 

1.89 

Truck  haul  to  rail 

- 

3.25 

2.59 

3.72 

- 

2.42 

Reload 

- 

1.60 

1.60 

1.60 

- 

1.19 

Freight 

Capital  cost  water 

2.90 

3.30 

3.70 

— 

2.44 

facilities 

- 

- 

- 

- 

- 

- 

Total 

28.49 

31.60 

34.13 

31.44 

33.31 

31.80 

Logging  unit  group  : Average  : 
Lower  : Mid-  :Wolf  : Upper: Fisher  River: 
Fisher: Fisher: Creek  :Fisher:  subzone  : 

Average 
Zone  of 
Influence!,/ 

- - Dollars  per  thousand 

. board  feet 

-----  - 

Roads  and  camps 

2.36 

2.74 

1.78 

1.46 

1.86 

1.86 

Logging 

21.27 

20.59 

20.28 

20.31 

20.44 

21.28 

Truck  haul  to  water 

- 

- 

- 

- 

- 

- 

Unload  and  bundle 

- 

- 

- 

- 

- 

- 

Raft  and  tow 

- 

- 

- 

- 

- 

- 

Lift  and  load 

- 

- 

- 

- 

- 

- 

Truck  haul  dam  to 
Libby 



.. 



mm 

, , 



Maintenance  water 
facilities 

_ 

_ 

_ 

Truck  haul  stump  to 
Libby 

5.30 

8.07 

9.41 

8.62 

8.50 

4.90 

Truck  haul  to  rail 

- 

- 

- 

- 

- 

1.32 

Reload 

- 

- 

- 

- 

- 

.65 

Freight 

- 

- 

- 

- 

- 

1.33 

Capital  cost  water 
facilities 

,L 



Total 

28.93 

31.40 

31.47 

30.39 

30.80 

31.34 

l/Based  on  annual  cut  of  60,474,000  board  feet. 
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Table  71  <>  Cost  of  sawlog  production  within  Zone  of  Influence — stump  to  mill 

Study  1 


Item 

: Logging  unit 

' Libby “War land ‘ ° 
: : : hill  : 

group 
Rex-  : 
ford  : 

Libby- 
Big  Creek 

Average 

Kootenai  River 
subzone 

- ~ - 

- - Dollars  per 

thousand  board 

feet  - - - - - 

Roads  and  camps 

7.52 

4.63 

3.78 

2.02 

1.08 

3.70 

Logging 

21.39 

22.79 

22.44 

21.92 

22.61 

22.39 

Truck  haul  to  water 

2.30 

3.17 

3.71 

4.37 

- 

3.07 

Unload  and  bundle 

.31 

.39 

.39 

.39 

- 

.33 

Raft  and  tow 

.17 

.50 

.90 

1.52 

- 

.69 

Lift  and  load 

.45 

.57 

.57 

.57 

- 

.48 

Truck  haul  dam  to 
Libby 

1.43 

1.80 

1.80 

1.80 

1.52 

Maintenance  water 
facilities 

.56 

.70 

.70 

.70 

.59 

Truck  haul  stump  to 
Libby 

.67 



__ 

9.57 

1.31 

Subtotal 

34.80 

34.55 

34.29 

33.29 

33.26 

34705 

Capital  cost  water 
facilities^' 

2 . 04 

2.57 

2.57 

2.57 

2.17 

Total 

36.84 

37.12 

36.86 

35.86 

33.26 

36.25 

Logging  unit  group 

: Average  : 

Average 

Lower 

: Mid- 

: Wolf 

: Upper 

: Fisher  River: 

Zone  of 

Fisher 

: Fisher 

: Creek 

:Fi sher 

: sub zone  : 

Influence 

- ~ - 

- - Do  I 

lars  pe 

r thousand  board  feet 

- - - - - 

Roads  and  camps 

2.10 

1.54 

1.14 

1.48 

1.45 

2.64 

Logging 

Truck  haul  to  water 

21.87 

2.26 

g0.60 

20.77 

20.32 

20.74 

.22 

21.91 

1.56 

Unload  and  bundle 

.39 

- 

- 

- 

.04 

.20 

Raft  and  tow 

.2? 

- 

- 

- 

.03 

.37 

Lift  and  load 
Truck  haul  dam  to 

.57 

.06 

.29 

Libby 

Maintenance  water 

1.80 

VO 

1 — 1 
0 

« — 1 

O 

0 

facilities 

. 70 

- 

- 

- 

.07 

.35 

Truck  haul  stump  to 
Libby 

Truck  haul  to  rail 

- 

6.13 

064 

.82 

2.61 

3.45 

1.24 

2.29 

1.28 

1.04 

Reload 

- 

.39 

1.44 

1.60 

1.20 

.55 

Freight 

- 

.81 

3.66 

3.29 

2.72 

1.24 

Subtotal 

2979^ 

30.11 

30.44 

30.14 

30.22 

32.34 

Capital  cost  water 
facilities!/ 

2.57 

__ 

v25 

1.29 

Total 

32.53 

30.11 

30.44 

30.14 

30.47 

-733.63 

1/Cost  against  dam  project.  £/Not  including  the  added  cost  due  to 
“ seasonal  operation.  For  the  entire  Zone  of  Influence  this  amounts  to 
$1.28  a thousand.  $33.63  + $1.28  = $34.91. 
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Table  72.  Cost  of  sawlog  production  within  Zone  of  Influence — stump  to  mill 

Study  2 


Item 

: Logging  unit  group  : 

:Libby:Warland:S^"r:fx:  = : 

: : hill  :ford  :Big  Creek: 

Average 

Kootenai  River 
subzone 

- -Dollars  per  thousand  board 

feet-  - - - - 

Roads  and  camps 

2.88 

1.62 

3.33 

1.51 

1.08 

1.96 

Logging 

21.53 

22.23 

21.93 

21.30 

22.61 

21.85 

Truck  haul  to  water 

1.26 

1.85 

3.13 

1.75 

- 

1.70 

Unload  and  bundle 

.30 

.23 

.39 

.20 

- 

.23 

Raft  and  tow 

.19 

.29 

.93 

.60 

- 

.43 

Lift  and  load 

.28 

.32 

.57 

.29 

- 

.31 

Truck  haul  dam  to 
Libby 

.90 

1.01 

1.80 

.93 



.98 

Maintenance  water 
facilities 

.37 

.42 

.75 

.39 

.41 

Truck  -haul  stump  to 
Libby 

1.17 

1.84 

, 

3.00 

9.57 

2.74 

Truck  haul  to  rail 

.62 

1.13 

- 

1.18 

- 

.76 

Reload 

.19 

.32 

- 

.49 

- 

.25 

Freight 

.44 

.74 

- 

1.65 

- 

.73 

Capital  cost  water 
facilities^/ 

.82 

.92 

1.49 

— 

.69 

Subtotal 

30.95 

32.92 

34.32 

33.29 

3372S 

33.04 

Capital  cost  water 
facilities^/ 

.61 

.69 

1.08 

1.46 

. 

.87 

Total 

31.56 

33.61 

35.40 

34.75 

33.26 

33.91 

Logging  unit  group  : 

Average 

: Average 

Lower 1 

i Mid- 

Wolf 

: Upper: Fisher  River:  Zone  of 

Fi sh  er : Fi sh  er : Cr e ek 

: Fisher: 

subzone 

influence 

- -Dollars  per  thousand  board 

feet-  - - - - 

Roads  and  camps 

2.21 

1.54 

1.14 

1.48 

1.46 

1.74 

Logging 

21.02 

20.60 

20.27 

20.32 

20.38 

21.22 

Truck  haul  to  water 

.96 

- 

- 

- 

.09 

.97 

Unload  and  bundle 

.19 

- 

- 

- 

.02 

.13 

Raft  and  tow 

.14 

- 

- 

- 

.01 

.24 

Lift  and  load 

.28 

- 

- 

- 

.03 

.18 

Truck  haul  dam  to 
Libby 

.88 

.08 

.57 

Maintenance  water 
facilities 

.37 

. 

.04 

.24 

Truck  haul  stump  to 
Libby 

3.79 

6.13 

.82 



1.62 

2.23 

Truck  haul  to  rail 

- 

.64 

2.11 

3.45 

2.21 

1.41 

Reload 

- 

.39 

1.44 

1.60 

1.20 

.69 

Freight 

.81 

3.66 

3.29 

2.72 

1.64 

Capital  cost  water 
facilities^/ 

.80 

•a 

. , 

.06 

.40 

Subtotal 

307S4 

30.11 

29.44 

30.14 

29.92 

31.66 

Capital  cost  water 
facilities^/ 

.61 



.07 

.51 

Total 

31.25 

30.11 

29.44 

30.14 

29.99 

32.17 

l/Cost  against  timber.  2/Cost  against  dam  project. 


-172- 


Table  73.  Cost  of  sawlog  production  within  Zone  of  Influence — stump  to  mill 

Study  3 


© 

Logging  unit  group 

Average 

Item 

• 9 

“Libby 'Warland 

: Stone- 
: hill 

:Rex~  : Libby-  : 

:ford  :Big  Creek: 

Kootenai  River 
subzone 

- - Dollars  pe 

r thousand  board 

feet  -----  - 

Roads  and  camps 

2*88 

1.62 

3.27 

1.51 

1.08 

1.95 

Logging 

21.54 

22.23 

21.90 

21.19 

22.61 

21.83 

Truck  haul  to  water 

1.26 

1.85 

2.93 

1.83 

- 

1.75 

Unload  and  bundle 

.30 

.23 

.39 

.20 

- 

.23 

Raft  and  tow 

.19 

.29 

.93 

.57 

- 

.42 

Lift  and  load 
Truck  haul  dam  to 

.28 

.32 

.57 

.29 

.31 

Libby 

Maintenance  water 

.90 

1.01 

1.80 

.93 

.98 

facilities 
Truck  haul  stump  to 

.37 

.42 

.75 

.39 

— 

.41 

Libby 

1.17 

1.84 

- 

- 

9.57 

1.93 

Truck  haul  to  rail 

.62 

1.13 

- 

2.75 

- 

1.15 

Reload 

.19 

.32 

- 

.78 

- 

.33 

Freight 

Capital  cost  water 
facilities^/ 

.44 

.74 

2.48 

.95 

.76 

.87 

1.50 

.79 

- 

*84 

Subtotal 

Capital  cost  water 
facilities-/ 

30.90 

32.87 

34.04 

33.71 

33726 

33T66 

.55 

.62 

1.10 

.57 

- 

.60 

Total 

31.45 

33.49 

35.14 

34.28 

33.26 

33.68 

Logging  unit  group  : 

Average 

: Average 

Lower 

: Mid- 

: Wolf 

: Upper: 

Fisher  River:  Zone  of 

Fisher 

:Fisher 

: Creek 

:Fisher: 

sub zone 

: Influence 

- - Dollars  per  thousand  board 

feet  - - - - - 

Roads  and  camps 

2.21 

1.54 

1.14 

1.48 

1.42 

1.67 

Logging 

21.02 

20.60 

20.27 

20.32 

20.47 

21.20 

Truck  haul  to  water 

.96 

- 

- 

_ 

.09 

1.01 

Unload  and  bundle 

.19 

- 

- 

- 

.02 

.13 

Raft  and  tow 

.14 

- 

- 

.01 

.24 

Lift  and  load 
Truck  haul  dam  to 

.28 

— 

— 

.03 

.18 

Libby 

Maintenance  water 

.88 

“ 

.08 

.57 

facilities 
Truck  haul  stump  to 

.37 

— 

.04 

.24 

Libby 

3.79 

6.13 

.82 

- 

1.57 

1.78 

Truck  haul  to  rail 

- 

.64 

2.11 

3.45 

2.21 

1.63 

Reload 

- 

.39 

1.44 

1.60 

1.20 

.73 

Freight 

Capital  cost  .water 
facilities^/ 

«=» 

.81 

3.66 

3.29 

2.72 

1.75 

.76 

- 

- 

- 

.07 

.34 

Subtotal 

30.60 

30.11 

29.44 

30.14 

29.93 

31.47 

Capital  cost  .water 
facilities^/ 

.54 

rm 

.05 

.48 

Total 

31.14 

30.11 

29.44 

30.14 

29.98 

31.95 

1/Cost  against  timber 

. 2/Cost  against  dam 

project 

0 
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Cordwood  procurement  costs 


For  the  purpose  of  calculating  procurement  costs,  the  cordwood  has  been 
divided  into  two  categories; 


1.  Thinnings,  primarily  trees  thinned  from  young  stands  but  also 
including  harvest  cuttings  in  lodgepole  pine  stands  which,  though 
mature,  are  undersawlog  size.  The  allowable  annual  cut  of  this 
class  of  material  is  45,401  cords. 

2.  Tops,  cull,  etc.  This  category  includes  sawtimber  trees  which  are 
cull  so  far  as  lumber  Is  concerned,  undersawlog-size  trees  in  saw- 
timber  stands,  and  usable  wood  in  tops  of  sawtimber  trees.  The 
allowable  annual  cut  of  this  class  of  material  is  38,932  cords. 


First,  there  is  not 


the  tops,  cull,  and 


Table  74 < 


Cordwood-procurement  costs. 
Influence 


The  total  allowable  cut  of  cordwood  in  the  Zone  of  Influence  Is  84,333 
cords.  Table  74  summarizes  the  cost  of  cordwood  procurement  from  stump 
to  mill.  Two  points  are  important  in  this  table, 
a great  deal  of  dif- 
ference between  studies 
as  to  pulpwood-procure- 
ment  costs.  Second, 
the  delivered  cost  of 
tops,  cull,  and  under- 
story trees  is  lower 
than  for  thinnings. 

This  is  because 
practically  all  of 


Study  Thinnings  Tops,  cull,  etc, 


Zone  of 
All 

cordwood 


3/S 

2 

3 


15*61 

16.30 

15.27 

15.06 


Dollars  per  cord 

10.93 

11.37 

10.51 

10.41 


13.45 

14.02 

13.07 

12.91 


1/Inc luding  extra  cost  of  seasonal  operation, 


under story  trees  would 
be  coming  from  log- 
ging areas  where  the 
roads  and  certain  other  costs  would  already  be  paid  for  by  the  sawtimber. 
However,  it  is  estimated  that  the  actual  hauling  cost  for  tops  and  cull 
would  be  10  percent  higher  than  the  hauling  cost  for  thinnings  and  under- 
story trees  because  of  a smaller  wood  content  per  cord  due  to  knottier 
pieces. 


Cordwood-procurement  costs  from  thinnings  in  each  of  the  four  studies 
are  itemized  in  tables  75-78,  inclusive.  Cordwood-procurement  costs  for 
tops,  cull,  and  understory  trees  are  itemized  in  tables  79-82,  inclusive. 
These  basic  logging  costs  from  stump  to  truck  were  taken  directly  from 
a report  "Resource  factors  affecting  the  feasibility  of  pulpmills  in 
eastern  Montana,'1'  by  S.  Blair  Hutchison  and  John  H.  Wikst^om,3^=-,,  These 
costs  are  realistic  and  just  as  appropriate  here  as  in  eastern  Montana. 
Truck-hauling  costs  from  woods  to  water  dumps,  railroad  sidings,  and 
direct  to  Libby  were  computed  by  applying  the  following  per-cord-mile 
rates;  spur  roads  within  the  logging  units  $0.17  per  cord -mile,  the 
better  main  or  branch  roads  $0,108  per  cord-mile,  and  highway  $0.07  per 
cord-mile.  To  these  computed  totals  was  added  $0.56  per  cord  for  stand- 
by time. 


20/^tation  paper  34,  Northern  Rocky  Mountain  Forest  and  Range  Experiment 
Station,  Missoula,  Montana 
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The  cost  of  transporting  cordwood  by  water  was  estimated  by  making  the 
following  adjustments:  cost  per  cord  = sawlog  rate  per  thousand  board 

feet  x .4  x 1.5.  It  has  been  assumed  that  such  pulpwood  as  would  be 
hauled  by  water  would  be  put  into  the  water  for  towing  at  the  same  points 
as  the  sawlogs  from  those  units.  The  cordwood  would  be  bundled  in  cord 
lots  and  handled  by  the  same  facilities  as  the  sawlogs.  The  cordwood- 
procurement  costs  do  not  include  any  charge  for  the  capital  cost  of  water 
facilities.  The  timber  share  of  these  facilities  is  charged  to  sawlogs. 
They  include  an  appropriate  share  of  the  cost  of  maintaining  and  operating 
these  facilities. 

Cordwood  freight  rates  used  were  taken  from  table  15,  page  27  of  the 
Hutchison-Wikstrom  report  referred  to  above,  with  mileages  from  landings 
to  Libby  estimated  from  map  measurements. 
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Table  75°  Cost  of  cordwood  production  from  thinnings  within  Zone  of 
Influence— stump  to  mill 

Study  0 


Item 

: Logging  unit 

: : :Stone- 

. Libby .Warland, 

group 
:Rex-  : 
:ford  : 

Libby- 
Big  Creek 

Average 

Kootenai  River 
subzone 

- - Dollars  per  cord  - 

Roads  and  camps 

1.97 

1.51 

2.14 

1.91 

1.50 

1.77 

Logging 

8.70 

8.70 

8.70 

8.70 

8.70 

8.70 

Truck  haul  to  water 

- 

- 

- 

- 

- 

- 

Unload  and  bundle 

- 

- 

- 

- 

- 

- 

Raft  and  tow 

- 

- 

- 

- 

- 

- 

Lift  and  load 

- 

- 

- 

- 

- 

_ 

Truck  haul  dam  to 
Libby 



.. 

_n 

Maintenance  water 
facilities 

_ 

. 

. 

. 

Truck  haul  stump  to 
Libby 

3.38 

, 

6.09 

1.40 

Truck  haul  to  rail 

- 

2.41 

2.43 

2.45 

- 

1.61 

Reload 

- 

.65 

.65 

.65 

- 

.48 

Freight 

Water  facilities!/ 

- 

2.00 

2.27 

2.42 

- 

1.60 

- 

- 

- 

- 

- 

- 

Total 

14.05 

15.27 

16.19 

16.13 

16.29 

15.56 

Logging  unit  group  : Average 

Lower  : Mid-  :Wolf  : Upper  : Fisher  River 
Fisher  :Fisher:Creek  :Fisher:  subzone 

: Average 
: Zone  of 
: Influence-/ 

- - Dollars  per 

cord  - - - 

Roads  and  camps 

1.20 

1.18 

1.22 

1.56 

1.37 

1.62 

Logging 

8.70 

8.70 

8.70 

8.70 

8.70 

8.70 

Truck  haul  to  water 

- 

- 

- 

- 

- 

- 

Unload  and  bundle 

- 

- 

- 

- 

- 

- 

Raft  and  tow 

- 

- 

- 

- 

- 

- 

Lift  and  load 

- 

- 

- 

- 

- 

- 

Truck  haul  dam  to 
Libby 

ec 

Maintenance  water 
facilities 

_ 

_ 

. 

Truck  haul  stump  to 
Libby 

4.10 

5.13 

6.10 

5.49 

5.66 

5.29 

Truck  haul  to  rail 

- 

- 

- 

- 

- 

- 

Reload 

- 

- 

- 

- 

- 

- 

Freight 

Water  facilities!/ 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Total 

14.00 

15.01 

16.02 

15.75 

15.73 

15.61 

1/No  water  facilities  charged  to  cordwood. 
2/Total  annual  production  45 , 401  cords. 
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Table  76.  Cost  of  cordwood  production  from  thinnings  within  Zone  of 
Influence— stump  to  mill 

Study  1 


: 

Logging  unit 

group 

Average 

Item 

* Libby ' Warland 

:Stone- 
: hill 

:Rex-  : 
sford  : 

Libby- 
Big  Creek 

Kootenai  River 
subzone 

- - Dollars  per  cord  - 

Roads  and  camps 

1.97 

1.93 

2.14 

5.25 

1.50 

1.97 

Logging 

8.70 

8.70 

8.70 

8.70 

8.70 

8.70 

Truck  haul  to  water 

1.93 

2.71 

2.26 

2.90 

- 

2.24 

Unload  and  bundle 

.19 

.24 

.24 

.29 

- 

.20 

Raft  and  tow 

.11 

.30 

.56 

.74 

- 

.37 

Lift  and  load 
Truck  haul  dam  to 

.28 

.35 

.35 

.35 

.30 

Libby 

Maintenance  water 

.79 

.99 

.99 

.99 

— 

.84 

facilities 
Truck  haul  stump  to 

.22 

.28 

.28 

.28 

— 

.23 

Libby 

Water  facilities^/ 

.43 

6.09 

.81 

Total 

14.62 

15.50 

15.52 

16.50 

16.29 

15.66 

Logging  unit  group  : Average 

Lower  : Mid-  sWolf  s Upper  : Fisher  River 
Fishers  Fisher: Creek  sFisher:  subzone 

: Average 
: Zone  of 
: Influence 

- - - 

- Dollars  per 

cord  - - - 

Roads  and  camps 

1.60 

1„52 

2.08 

1.40 

1.70 

1.87 

Logging 

8.70 

8.70 

8.70 

8.70 

8.70 

8.70 

Truck  haul  to  water 

2.18 

- 

- 

- 

.25 

1.31 

Unload  and  bundle 

.24 

- 

- 

- 

.02 

.14 

Raft  and  tow 

.16 

- 

- 

- 

.01 

.24 

Lift  and  load 
Truck  haul  dam  to 

.35 

““ 

.03 

.20 

Libby 

Maintenance  water 

.99 

— 

.09 

.67 

facilities 
Truck  haul  stump  to 

.28 

— 

.02 

.14 

Libby 

- 

5.78 

- 

- 

.87 

.83 

Truck  haul  to  rail 

- 

- 

2.49 

2.65 

1.85 

.69 

Reload 

- 

- 

.65 

.65 

.50 

.18 

Freight  . 

Water  facilities— 

- 

- 

2.58 

2.10 

1.86 

.76 

- 

- 

- 

- 

- 

- 

Total 

14.50 

16.00 

16.50 

15.50 

15.90 

-X15.73 

1/No  water  facilities  charged  to  cordwood.  2 /Not  including  the  added 
cost  due  to  seasonal  operation.  For  the  entire  Zone  of  Influence  this 
amounts  to  $0.57  a thousand.  $15.73  + 0.57  « $16.30. 
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Table  77.  Cost  of  cordwood  production  from  thinnings  within  Zone  of 
Influence — stump  to  mill 

Study  2 


Item 

: Logging  unit 

: : :Stone- 

. Libby  „ War  land  „ 

group 
: Rex-  : 
: ford  : 

: Average 

Libby-  : Kootenai  River 
Big  Creek:  subzone 

- Dollars  per  cord 

Roads  and  camps 

1.91 

1.55 

2.17 

2.11 

1.50 

1.81 

Logging 

8.70 

8.70 

8.70 

8.70 

8.70 

8.70 

Truck  haul  to  water 

.SO 

.55 

2.50 

1.10 

- 

1.00 

Unload  and  bundle 

.12 

.18 

.27 

.16 

- 

.12 

Raft  and  tow 

.05 

.08 

.11 

.12 

- 

.09 

Lift  and  load 
Truck  haul  dam  to 

.18 

.21 

.35 

.20 

— 

.16 

Libby 

Maintenance  water 

.48 

.50 

.95 

.48 

.59 

facilities 
Truck  haul  stump  to 

.14 

.18 

.30 

.14 

— 

.17 

Libby 

.95 

1.57 

- 

.73 

6.09 

1.58 

Truck  haul  to  rail 

.74 

.73 

1.78 

- 

.54 

Reload 

.10 

.15 

.30 

- 

.13 

Freight  . 

Water  facilities^/ 

.31 

.46 

- 

1.18 

- 

.43 

- 

_ 

- 

- 

- 

- 

Total 

14.48 

14.86 

15.35 

17.00 

16.29 

15.32 

Logging  unit  group 

: Average 

: Average 

Lower 

: Mid-  ; 

Wolf 

: Upper 

: Fisher  River 

: Zone  of 

Fisher 

j Fishers 

Creek 

tFisher 

: subzone 

: Influence 

- - - 

- - - - 

- - Dollars  per  cord  - - - 

Roads  and  camps 

1.20 

1.52 

1.88 

1.66 

1.70 

1.64 

Logging 

8.70 

8.70 

8.70 

8.70 

8.70 

8.70 

Truck  haul  to  water 

2.13 

- 

- 

- 

.18 

.68 

Unload  and  bundle 

.18 

- 

- 

- 

.01 

.08 

Raft  and  tow 

.10 

- 

- 

«= 

.01 

.05 

Lift  and  load 
Truck  haul  dam  to 

.22 

— 

.02 

.10 

Libby 

Maintenance  water 

.72 

— 

.06 

.44 

facilities 
Truck  haul  stump  to 

o 14 

— 

.01 

.10 

Libby 

.70 

5.20 

- 

4.64 

2.65 

1.95 

Truck  haul  to  rail 

- 

_ 

1.49 

- 

.52 

.69 

Reload 

- 

- 

.60 

- 

.21 

.16 

Freight 

- 

- 

3.25 

=> 

1.13 

.6  8 

Water  facilities^/ 

- 

- 

- 

- 

- 

- 

Total 

14.09 

15.42 

15.92 

15.00 

15.20 

15.27 

1/No  water  facilities  charged  to  cordwood. 
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Table  78.  Cost  of  cordwood  production  from  thinnings  within  Zone  of 
Influence— stump  to  mill 

Study  3 


Item 

: Logging  unit 

: ° Stone- 

„ Libby  o War  land  o 

group 
:Rex-  : 
:ford  ; 

Libby- 
Big  Creek 

Average 

Kootenai  River 
subzone 

- - Dollars  per  cord  - 

Roads  and  camps 

1.91 

1.50 

2.14 

2.11 

1.50 

1.61 

Logging 

8.70 

8.70 

8.70 

8.70 

8.70 

8.70 

Truck  haul  to  water 

.80 

.54 

2.43 

1.00 

- 

.96 

Unload  and  bundle 

.12 

.18 

.27 

.16 

- 

.12 

Raft  and  tow 

• 05 

.08 

.11 

.12 

- 

.09 

Lift  and  load 
Truck  haul  dam  to 

.18 

.21 

.35 

.20 

.16 

Libby 

Maintenance  water 

.48 

.50 

.95 

.48 

.59 

facilities 
Truck  haul  stump  to 

.14 

.18 

.30 

.14 

.17 

Libby 

.71 

1.37 

- 

.23 

6.09 

1.38 

Truck  haul  to  rail 

.50 

.70 

- 

1.78 

- 

.66 

Reload 

.10 

.15 

- 

.30 

- 

.13 

Freight 

Water  facilities!/ 

.31 

.46 

- 

1.18 

- 

.43 

- 

- 

- 

- 

- 

- 

Total 

14.00 

14.57 

15.25 

16.40 

16.29 

15.00 

Logging  unit  group : Average  : Average 


Lower 

Fisher 

: Mid- 
; Fisher 

tWolf 
: Creek 

: Upper  : Fisher  River 
: Fisher:  subzone 

: Zone  of 
: Influence 

cord  - - - 

Roads  and  camps 

1,20 

1.52 

1.88 

1.66 

1.70 

1.63 

Logging 

8.70 

8.70 

8.70 

8.70 

8.70 

8.70 

Truck  haul  to  water 

2.13 

- 

_ 

- 

.18 

.67 

Unload  and  bundle 

.18 

- 

- 

- 

.01 

.08 

Raft  and  tow 

.10 

- 

- 

- 

.01 

.05 

Lift  and  load 
Truck  haul  dam  to 

.22 

— 

.02 

.10 

Libby 

Maintenance  water 

.72 

— 

— 

.06 

.39 

facilities 
Truck  haul  stump  to 

.14 

— 

— 

.01 

.10 

Libby 

.70 

5.18 

- 

4.64 

2.63 

1.93 

Truck  haul  to  rail 

- 

- 

1.49 

- 

.52 

.57 

Reload 

- 

- 

.60 

- 

.21 

.16 

Freight 

Water  facilities!/ 

- 

- 

3.23 

- 

1.13 

.68 

- 

- 

- 

- 

- 

- 

Total 

14.09 

15.40 

15.90 

15.00 

15.18 

15.06 

1/No  water  facilities  charged  to  cordwood. 
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Table  79.  Cost  of  cordwood  production  from  tops,  cull,  and  understory 
trees  within  Zone  of  Influence — stump  to  mill 

Study  Q 


Logging  unit  group : Average 


Item 

* Libby "Warland" 

Stone- 

hill 

:Rex-  : 
:ford  : 

Libby-  : 
Big  Creek: 

Kootenai  River 
subzone 

- - Dollars  per  cord  - 

------- 

Roads  and  camps 

.10 

.10 

.10 

.10 

.10 

.10 

Logging 

5.05 

5.05 

5.05 

5.05 

5.05 

5.05 

Truck  haul  to  water 

- 

- 

- 

- 

- 

- 

Unload  and  bundle 

- 

- 

- 

- 

- 

- 

Raft  and  tow 

- 

- 

- 

- 

- 

- 

Lift  and  load 

- 

- 

- 

- 

- 

- 

Truck  haul  dam  to 
Libby 







_ 

Maintenance  water 
facilities 

imm 

_ 



_ 



Truck  haul  stump  to 
Libby 

3.69 

__ 

. 

. 

6.65 

1.53 

Truck  haul  to  rail 

- 

2.65 

2 . 66 

2.69 

- 

1.76 

Reload 

- 

.20 

.70 

.70 

- 

.52 

Freight  . 

Water  facilities-/ 

- 

2.18 

2.49 

2.66 

- 

1.74 

- 

- 

- 

- 

- 

- 

Total 

8.84 

10.68 

11.00 

11.20 

11.80 

10.70 

Logging  unit  group  : 

Average  : 

Average 

Lower 

: Mid- 

tWolf 

: Upper  : Fisher  River: 

Zone  of 
Influence!/ 

Fisher 

: Fisher 

: Creek 

:Fisher : 

sub zone  : 

- - Dollars  per 

cord  - - - 

Roads  and  camps 

.10 

.10 

.10 

.10 

.10 

.10 

Logging 

5o05 

5.05 

5»05 

5.05 

5.05 

5.05 

Truck  haul  to  water 

- 

- 

- 

- 

- 

- 

Unload  and  bundle 

- 

- 

- 

- 

- 

- 

Raft  and  tow 

- 

- 

- 

- 

_ 

- 

Lift  and  load 
Truck  haul  dam  to 

— 

— 

— 

Libby 

Maintenance  water 

— 

— 

— 

facilities 
Truck  haul  stump  to 

— 

Libby 

4.49 

5.61 

6.67 

6.00 

6.19 

5.78 

Truck  haul  to  rail 

- 

- 

- 

- 

- 

- 

Reload 

- 

- 

- 

- 

- 

- 

Freight 

Water  facilities!/ 

— 

— 

: 

Total 

9.64 

10.76 

11.82 

11.15 

11.34 

10.93 

1/No  water  facilities  charged  to  cordwood. 
2/Total  annual  production  38,932  cords. 
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Table  80.  Cost  of  cordwood  production  from  tops,  cull,  and  under  story- 
trees  within  Zone  of  Influence— -stump  to  mill 

Study  1 


j 

Logging  unit 

group 

Average 

Item 

: Libbv:Warland 

: Stone- 

:Rex-  : 

Libby- 

Kootenai  River 

• " : 

: hill 

:ford  : 

Big  Creek 

sub zone 

- - Dollars  per  cord  - 

Roads  and  camps 

.10 

.10 

.10 

.10 

.10 

.10 

Logging 

5*05 

5.05 

5.05 

5.05 

5.05 

5.05 

Truck  haul  to  water 

2.11 

2.96 

2.47 

2.17 

- 

2.45 

Unload  and  bundle 

.21 

.26 

.26 

.32 

- 

.22 

Raft  and  tow 

.12 

.33 

.61 

.81 

- 

.40 

Lift  and  load 
Truck  haul  dam  to 

.30 

.38 

.38 

.38 

— 

.28 

Libby 

Maintenance  water 

.86 

1.09 

1.08 

1.09 

— 

.92 

facilities 
Truck  haul  stump  to 

.22 

.28 

.28 

.28 

— 

.23 

Libby 

*47 

- 

- 

- 

6.66 

.88 

Truck  haul  to  rail 

- 

- 

_ 

- 

- 

- 

Reload 

- 

- 

- 

- 

- 

- 

Freight  . 

Water  facilities^/ 

— 

_ 

_ 

— 

Total 

9.44 

10.45 

10.23 

10.20 

11.81 

10.53 

Logging  unit  group  : Average 

Lower  : Mid-  ;Wolf  :Upper  : Fisher  River 
Fisher sFisher: Creek  :Fisher:  subzone 

: Average 
: Zone  of 
: Influence 

- - Dollars  per 

cord  - - - 

Roads  and  camps 

.10 

.10 

.10 

.10 

o .10 

.10 

Logging 

5*05 

5*05 

5*05 

5.05 

5*05 

5*05 

Truck  haul  to  water 

2.38 

- 

- 

- 

.27 

1.43 

Unload  and  bundle 

.26 

- 

- 

- 

.02 

.15 

Raft  and  tow 

.17 

- 

- 

- 

.01 

.26 

Lift  and  load 
Truck  haul  dam  to 

.38 

— 

— 

— 

.03 

.22 

Libby 

Maintenance  water 

1.08 

— 

— 

— 

.10 

*73 

facilities 
Truck  haul  stump  to 

.28 

— 

— 

.02 

.14 

Libby 

- 

6.32 

- 

- 

.95 

.94 

Truck  haul  to  rail 

- 

- 

2.73 

2.90 

2.03 

.75 

Reload 

- 

- 

.71 

.71 

*55 

.20 

Freight  , 

Water  facilities^/ 

- 

- 

2.82 

2.30 

2.03 

.83 

- 

- 

- 

- 

- 

- 

Total 

9.70 

11.47 

11.41 

11.06 

11.16 

-/ 10 . 80 

1/No  water  facilities  charged  to  cordwood.  2/Not  including  the  added  cost 
due  to  seasonal  operation.  For  the  entire  Zone  of  Influence  this  amounts 
to  $0.57  per  thousand.  $10.80  ■£  $0.57  = $11.37* 
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Table  81.  Cost  of  cordwood  production  from  tops,  cull,  and  understory 
trees  within  Zone  of  Influence— stump  to  mill 

Study  2 


Logging  unit 

group 

: 

Average 

Item 

• ; 

: Stone- 

: Rex-  : 

Libby-  : 

Kootenai  River 

. Libby. Warland 

: hill 

:ford  : 

Big  Creek: 

subzone 

- - Dollars  per  cord  - 

Roads  and  camps 

.10 

.10 

.10 

.10 

.10 

.10 

Logging 

5.05 

5.05 

5.05 

5.05 

5.05 

5.05 

Truck  haul  to  water 

.87 

.60 

2.73 

1.20 

- 

1.26 

Unload  and  bundle 

.14 

.20 

.29 

.17 

- 

.13 

Raft  and  tow 

.06 

.09 

.12 

.13 

- 

.10 

Lift  and  load 
Truck  haul  dam  to 

.20 

.23 

.38 

.22 

.18 

Libby 

Maintenance  water 

.53 

.54 

1.04 

.53 

— 

.65 

facilities 
Truck  haul  stump  to 

.14 

.18 

.30 

.14 

— 

.17 

Libby 

1.04 

1.72 

- 

.80 

6.66 

1.72 

Truck  haul  to  rail 

.81 

.81 

- 

1.95 

_ 

.59 

Reload 

.11 

.16 

- 

.33 

- 

.14 

Freight 

Water  facilities^/ 

.34 

.50 

— 

1.29 

— 

.47 

Total 

9.39 

10.18 

10.01 

11.91 

11.81 

10.56 

Logging  unit  group  : Average  : 
Lower  : Mid-  :Wolf  :Upper  : Fisher  River: 
Fisher :Fisher: Creek  :Fisher:  subzone  : 

Average 
Zone  of 
Influence 

- - Dollars  per 

cord  - - - 

Roads  and  camps 

.10 

.10 

.10 

.10 

.10 

.10 

Logging 

5.05 

5.05 

5.05 

5.05 

5.05 

5.05 

Truck  haul  to  water 

2.33 

- 

- 

- 

.20 

.74 

Unload  and  bundle 

.20 

- 

- 

- 

.01 

.09 

Raft  and  tow 

.11 

- 

- 

- 

.01 

.05 

Lift  and  load 

.24 

- 

- 

- 

.03 

.11 

Truck  haul  dam  to 
Libby 

.79 



— , 

•‘.'07 

. 48 

Maintenance  water 
facilities 

.14 

_ 

_ 

_ 

:'0i 

.10 

Truck  haul  stump  to 
Libby 

.76 

5.68 

5.07 

2.90 

2.13 

Truck  haul  to  rail 

- 

- 

1.63 

- 

.57 

.75 

Reload 

- 

- 

.65 

- 

.23 

.17 

Freight  . 

Water  facilities^ 

- 

- 

3.55 

- 

1.24 

.74 

- 

- 

- 

- 

- 

- 

Total 

9.72 

10.83 

10.98 

10.22 

10.42 

10.51 

1/No  water  facilities  charged  to  cordwood. 
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Table  82.  Cost  of  cordwood  production  from  tops,  cull,  and  understory 
trees  within  Zone  of  Influence — stump  to  mill 

Study  3 


Item 

: Logging  unit 

° Libby  * Warland ' 

group 
:Rex-  : 
:ford  : 

Libby- 
Big  Creek 

Average 

Kootenai  River 
subzone 

- - - - 

- - - 

- - Dollars  per  cord  - 

Roads  and  camps 

,10 

.10 

.10 

.10 

.10 

.10 

Logging 

5.05 

5.05 

5.05 

5.05 

5.05 

5.05 

Truck  haul  to  water 

088 

.59 

2.66 

1.09 

- 

1.05 

Unload  and  bundle 

.13 

.20 

.30 

.17 

- 

.13 

Raft  and  tow 

.06 

.09 

.12 

.13 

- 

.10 

Lift  and  load 

.20 

.23 

.38 

.22 

- 

.18 

Truck  haul  dam  to 
Libby 

.53 

.54 

1.04 

.53 

.65 

Maintenance  water 
facilities 

.14 

.18 

.30 

.14 

_ 

.17 

Truck  haul  stump  to 
Libby 

.16 

.20 

.32 

.15 

6 . 66 

1.83 

Truck  haul  to  rail 

.78 

1.50 

- 

1.45 

- 

.65 

Reload 

.11 

.16 

- 

.23 

- 

.12 

Freight 

.55 

.77 

- 

.80 

— 

.39 

Water  facilities!/ 

- 

- 

- 

- 

Total 

8.69 

9.61 

10.27 

10.06 

11.81 

10.42 

Logging  unit  group  : Average  : 
Lower  : Mid-  :Wolf  : Upper  : Fisher  River: 
Fisher : Fisher: Creek  :Fisher:  subzone  : 

Average 
Zone  of 
Influence 

- - Dollars  per 

cord  - - - 

Roads  and  camps 

.10 

.10 

.10 

.10 

.10 

.10 

Logging 

5.05 

5.05 

5.05 

5.05 

5.05 

5.05 

Truck  haul  to  water 

2.48 

- 

- 

- 

.20 

.73 

Unload  and  bundle 

.20 

- 

- 

- 

.01 

.09 

Raft  and  tow 

.11 

- 

- 

- 

.01 

.05 

Lift  and  load 
Truck  haul  dam  to 

.24 

— 

*— 

.03 

.11 

Libby 

Maintenance  water 

.79 

.06 

.43 

facilities 
Truck  haul  stump  to 

i — 1 
© 

— 

rH 

o 

o 

.10 

Libby 

.77 

5.66 

- 

5.07 

2.88 

2.12 

Truck  haul  to  rail 

- 

- 

1.69 

- 

.57 

.72 

Reload 

- 

- 

. 66 

- 

.23 

.17 

Freight  , 

Water  facilities^/ 

- 

- 

3.54 

- 

1.24 

.74 

- 

- 

- 

- 

- 

- 

Total 

9.88 

10.81 

11.04  10.22 

10.39 

10.41 

1/No  water  facilities  charged  to  cordwood. 


-183” 


APPENDIX  Eo  NATIONAL  FOREST  ADMINISTRATION , DAM  SITE  204*9 


The  Zone  of  Influence  includes  569,193  acres  of  national  forest * This 
is  70  percent  of  the  total  land  area  in  the  zone*  It  is  not  surprising, 
therefore,  that  construction  of  a dam  at  Mile  204*9  would  have  some 
major  effects  on  national  forest  administration * The  Warland  and  Rexford 
Ranger  Stations  and  many  miles  of  communication  line  would  be  inundated* 
The  administration,  fire  protection,  and  range,  wildlife,  and  recreational 
management  jobs  on  the  national  forest  would  be  affected*  This  appendix 
presents  basic  material  relating  to  each  of  these  problems. 

Replacement  of  ranger  stations 


Table  83  contains  an  estimate  of  the  cost  of  replacing  the  facilities 
located  at  the  headquarters  of  the  Warland  Ranger  District*  These  facil- 
ities include  the  station  itself  and  a work  center  located  at  the  station* 
Under  the  restoration  plans,  the  headquarters  and  work  center  would  be  at 
different  locations*  The  total  cost  is  estimated  to  be  $147,736*  Fig- 
ure 47  consists  of  photographs  of  two  buildings  at  the  present  Warland 
Ranger  District  headquarters*  Figure  48  is  a plan  of  the  ranger  station 
layout  and  water  system*  Figure  49  is  a series  of  detailed  sketches  of 
the  buildings  and  structures  at  this  station*  Table  84  itemizes  miscel- 
laneous improvements  at  the  Warland  Station* 

Table  85  itemizes  the  replacement  values  of  the  facilities  at  the  head- 
quarters of  the  Rexford  Ranger  Station,  including  the  headquarters  it- 
self and  a work  center  at  the  same  location*  Under  the  restoration 
plans  the  two  would  be  separated*  The  total  replacement  value  is 
$126,958*  The  Rexford  facilities  presently  receive  electricity  from 
a commercial  line*  However,  the  work  center  as  located  in  Studies  1 
and  2 would  have  to  generate  its  own  power*  A power  plant,  therefore, 
is  included  in  the  facilities  listed  in  table  85*  Figure  50  shows 
photographs  of  two  of  the  principal  buildings  at  the  Rexford  Ranger 
Station*  Figure  51  is  a layout  of  the  station*  Figure  52  is  a series 
of  detailed  sketches  of  the  buildings  and  structures  at  this  station. 

Studies  1 and  2 call  for  the  establishment  of  a new  ranger  district  to 
offset  the  limitations  of  the  transportation  systems*  Table  86  lists 
the  facilities  which  would  be  required  for  the  new  station  and  the  cost 
of  each*  These  costs  which  total  $128,000  are  approximate,  as  no  site 
or  building  plans  have  yet  been  prepared*  Establishment  of  a new 
ranger  station  would  increase  the  annual  cost  of  maintaining  these 
facilities*  This  cost  has  not  been  estimated* 

In  Studies  1 and  2,  the  headquarters  of  the  Warland  Ranger  District 
would  be  moved  to  Wolf  Creek  and  the  work  center  to  Warland  Creek*  The 
Rexford  District  headquarters  would  be  located  at  Eureka*  A work  center 
would  no  longer  be  required  for  this  district,  so  the  existing  work 
center  would  be  relocated  at  Big  Creek  on  the  new  ranger  district  which 
would  have  its  headquarters  at  Bristow  Creek*  Both  of  the  latter  are 
on  the  west  side  of  the  reservoir* 
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Table  83.  Replacement  value  of  Warland  Ranger  Station 


T "h  pm  * 

Num- 

: Linear 

: Square : 

Cost  to 

ber 

: feet 

: feet  : 

replace 

Dollars 

Ranger  district  headquarters 

Dwelling,  ranger,  28'  x 28* 

1 

1st  floor 

784 

9,780 

2nd  floor 

Office-warehouse,  30*  x 40’ 

1 

784 

5,880 

1st  floor 

1,200 

12,000 

2nd  floor 

1,200 

6,000 

Dwelling,  assistant  ranger 

1 

863 

8,630 

Woodshed-storage,  assistant  ranger 

1 

308 

1,540 

Dwelling,  headquarters  guard 

1 

631 

5,048 

Truck  and  equipment  storage 

1 

960 

9,600 

Generator  sheds 

2 

150 

150 

Woodshed,  ranger 

1 

180 

900 

Grease  rack-oil  house,  gas  pump  tank 

1 

64 

600 

Replace  550-gallon  tank 

150 

Garage,  ranger 

1 

308 

1,200 

Barn  and  hay  shed 

1 

720 

2,160 

Saddle  shed 

1 

72 

72 

Water  supply  dam 

1 

48 

2,400 

Fence,  corral , 6-pole,  8"  post,  6'  high 

1 

295 

885 

Gate,  pole,  12’ 

2 

24 

48 

Feed  rack 

1 

90 

Fence,  4-pole,  8"  post,  12’  spacing 

1 

372 

930 

Fence,  3-pole,  7"  post,  12’  spacing 

1 

2,676 

5,552 

Fence,  2-wire,  1-pole,  6"  posts,  12’  spacing 

1 

330 

330 

Fence,  2-wire,  2-pole,  6"  posts,  12’  spacing 

1 

784 

982 

Fence,  3-wire,  6n  posts,  16'  spacing 

1 

290 

145 

Fence,  wire  net,  6»  high,  top  rail,  6"  post 

1 

320 

640 

Gate,  pole,  swinging 

2 

28 

140 

Cattle  guard 

2 

300 

Driveway 

550 

1,100 

Distribution  system,  electrical,  poles 

1 

515 

Distribution  system,  phone,  6-pole 

1 

3,650 

435 

Distribution  system,  water 

4,697 

Distribution  system,  sewage 

1 

2,228 

2 cesspools  and  2 septic  tanks 
Pole,  flag 

1 

25 

Lawn 

3 

25,685 

2,569 

Shrubbery 

42 

810 

Walk,  flagstone 

1 

45 

45 

Weather  station 

1 

310 

Pasture,  20  acres 

1 

500 

Sign,  entrance,  informational 
Subtotal 

2 

150 

89,536 

Add  for  clearing,  landscaping,  driveways,-  new  site 

13,000 

Architectural  work,  engineering,  overhead  (10  percent) 

10,253 

Total  ranger  district  headquarters 

112,789 
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Table  S3.  Replacement  value  of  Warland  Ranger  Station  (Coni.) 


Item 

:Num-: Linear: 
:ber  : feet  : 

Square: Cost  to 
feet  : replace 

Dollars 

Work  center 

Kit chen-mes shall 

1 

1,100  6,000 

Bunkhouse 

2 

2,200  8,800 

Storage,  gas  and  oil 

1 

144  350 

Storage,  meat  and  vegetable 

1 

72  280 

Latrine  (no  replacement  necessary) 

1 

234 

Garage-shop 

1 

516  1,000 

Bathhouse-washroom 

1 

360  1,340 

Distribution  system,  water 

1 

4,000 

Distribution  system,  sewage 

1 

3,000 

Subtotal 

24,770 

Add  for  clearing,  landscaping,  driveways. 

new  site 

7,000 

Architectural  work,  engineering,  overhead  (10  percent) 

3,177 

Total  work  center 

34,947 

Total  Warland  Ranger  Station 

147,736 
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Table  840  Other  miscellaneous  improvements,,  Warland  Ranger  Station 


« 

Item  .* 

Number i 

Linear 

feet 

Fences,  gates,  and  cattle  guards 
Fence,  corral,  6-pole,  8"  round  posts,  10’  spacing, 

6 5 high 

1 

295 

Gate,  12* 

2 

Feed  rack 

1 

Fence,  4-pole,  8"  round  posts,  12'  spacing 

372 

Fence,  3-pole,  7"  round  posts,  12*  spacing 

2,676 

Fence,  2-wire,  top  pole,  6"  posts,  12*  spacing 

330 

Fence,  2-wire,  2-pole,  6"  posts,  12*  spacing 

784 

Fence,  3-wire,  6"  posts,  16*  spacing 

290 

Fence,  wire  net,  6*  high,  top  rail,  6"  posts,  12*  spacing 

320 

Gate,  pole,  swinging,  14’ 

2 

Guard,  cattle,  15'  steel  rail,  56  pounds,  18  piece, 

on  4 wood  stringers 

2 

Driveway  and  roads 

10’  to  12 5 vide,  gravel  surface 

550 

10*  to  12*  wide,  no  surface 

90 

Signs 

Entrance,  hanging  type,  on  14"  post,  12’  long,  3*1" 

1 

Fire  prevention,  hanging  type,  2-post 

1 

Electricity  distribution  lines 

Cedar  pole,  30*  butt  treated 

6 

Crossarm,  4-pin 

13 

Anchor  and  guy  wire 

3 

Main  wire 

2,280 

Lead-in  wire 

700 

Phone  line  lead-in 

Cedar  pole,  25*,  butt  treated 

6 

Crossarm,  10-pin 

15 

Wire,  10  neoprene  twisted  pair 

2,000 

Water  supply  pipe 

Galvanized  steel  pipe,  4"  diameter 

100 

Galvanized  steel  pipe,  2"  diameter 

1,050 

Galvanized  steel  pipe,  ly"  diameter 

625 

Galvanized  steel  pipe,  l£"  diameter 

200 

Galvanized  steel  pipe,  1”  diameter 

350 

Galvanized  steel  pipe,  3/4"  diameter 

1,325 

Water  supply  dam 

1 

Sewer  pipe 

Soil  pipe,  4" 

175 

Tile  pipe,  4" 

275 

Septic  tank 

2 

Cesspool 

2 

Flag  pole,  30’ 

1 
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Table  84*  Other  miscellaneous  improvements,  Warland  Ranger  Station  (Coni.) 


Item 

, : Linear 

.Number.  feet 

Lawns,  total  of  25,685  square  feet 

3 

Weather  station 

Pole,  25’,  for  wind  gauge  1 ) 

Fence,  3’  wire,  8"  mesh  100  feet  ) 

Posts,  6"  round  10  feet  ) Paan-'ed 

Top  rail  100  feet  ) 

1 
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Table  85,  Replacement  value  of  Rexford  Ranger  Station 


Item 

: Num- : 
:ber  : 

Linear 

feet 

: Square: Cost  to 
: feet  : replace 

Dollars 

Ranger  district  headquarters 

Dwelling,,  ranger 

1 

1,116 

16,740 

Office,  ranger 

1 

672 

6,720 

Dwelling,  assistant  ranger 

1 

675 

6,750 

Dwelling,  timber-sale  officer 

1 

480 

4,800 

Equipment  storage-warehouse 

1 

960 

5,760 

Garage,  ranger 

1 

448 

896 

Barn  and  shop 

1 

928 

5,566 

Oil  and  gas  house 

1 

320 

1,600 

Bunkhouse 

1 

364 

2,548 

Corral „ catch  chute,  with  trough  and 

loading  dock 

1 

465 

Rack,  grease,  pole  and  plank 

1 

200 

Fence,  ranger  dwelling,  8"  posts,  12' 

spacing,  2-bar  2x4' s,  painted 

482 

482 

Fence,  property,  8n  posts,  10*  spacing 

825 

412 

Distribution  system,  electrical,  wire 

5 

421 

Distribution  system,  water 

1,349 

2,311 

Distribution  system,  sewage 

1 

696 

3,336 

3 cesspools  and  3 septic  tanks 

Pole,  flag,  50',  and  antenna 

3 

90 

Lawn,  ranger  residence 

14,000 

1,400 

Lawn,  trailer  residence 

1,500 

150 

Shrubbery 

16 

300 

Walk,  concrete 

420 

210 

Parking  court 

1,600 

48 

Rail,  8n  posts,  8n-pole 

230 

69 

Fireplace-grill,  ranger  residence 

1 

250 

Pump,  gasoline 

1 

50 

Tank,  500-gallon,  underground 

1 

135 

Sign 

32 

413 

Weather  station,  fence  and  pole 

1 

310 

Subtotal 

62,432 

Add  for  clearing,  landscaping,  driveways, 

new  site 

15,000 

Architectural  work,  engineering,  overhead 

(10  percent) 

7,743 

Total  ranger  district  headquarters 

85,175 

Work  center 

Cook  and  messhall 

1 

1,000 

8,000 

Bunkhouse 

1 

1,000 

7,500 

Laundry  and  bathhouse 

1 

520 

6,500 

Light  plant 

1 

3,500 

Distribution  system,  water 

1 

4,000 

Distribution  system,  sewage 

1 

3,000 

Gasoline  and  oil  dispensary 

1 

485 

pump,  tank,  oil  house 

Subtotal 

32,985 

Add  for  clearing,  landscaping,  driveways, 

new  site 

5,000 

Architectural  work,  engineering,  overhead  (10  percent) 

3,798 

Total  work  center 

41,783 

Total  Rexford  Ranger  Station 

126,958 
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Table  86.  Required  improvements  and  estimated  construction  cost  of  an 
additional  ranger  station 


Item 

:Num- 

:ber 

■:  Linear: 
: feet  : 

Square : 
feet  : 

Cost  to 
: replace 

Dollars 

Ranger  district  headouarters 

Dwelling,  6-room,  30’  x 4.0' 

1 

1,200 

15,000 

Dwelling,  5~room,  26’  x 38’ 

1 

9 88 

13,500 

Office,  3-room,  18'  x 26' 

1 

468 

7,500 

Warehouse,  24'  x 40' 

1 

960 

8,160 

Truck  and  equipment  storage 

1 

1,200 

9,600 

Shed,  wood  and  tool,  14'  x 16' 

2 

448 

2,016 

Grease  rack-oil  house,  gas  tank  and  pump 

1 

1,500 

Garage , 12 ' x 22 ' 

2 

528 

2,640 

Barn,  20'  x 30' 

1 

600 

3,600 

Shop,  16'  x 16 ' 

1 

256 

1,280 

Kitchen-messhall,  20 ! x 50 1 

1 

1,000 

7,000 

Bunkhouse,  20'  x 50' 

1 

1,000 

7,000 

Laundry -bathhouse,  20'  x 30' 

1 

600 

8,000 

Corral  and  feed  rack 

1 

300 

1,200 

Fence,  6"  posts,  12*  spacing,  4-wire 

1 

3,000 

3,000 

Driveway 

3 

600 

1,200 

Distribution  system,  phone,  8-pole 

1 

500 

310 

Distribution  system,  wrater 

1 

3,600 

4,500 

Distribution  system,  sewage 

1 

750 

3,750 

5 cesspools  and  5 septic  tanks 

Pole,  flag 

1 

25 

Lawn 

3 

25,000 

2,500 

Shrubbery 

30 

500 

Sidewalk 

4 

200 

800 

320 

Weather  station 

1 

350 

Sign,  entrance,  informational 

2 

150 

Light  plant 

1 

_L 

3,500 

Subtotal 

108,101 

Add  for  clearing,  landscaping,  driveways, 

new  site 

5,000 

Architectural  work,  engineering,  overhead  (10  percent) 

14,940 

Total  ranger  district  headquarters 

128,041 

Work  center 

none 
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Ranger  dwelling 


Warehouse-office 

Figure  47.  Two  buildings  at  Warland  Ranger  Station  headquarters. 
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WARLAND  RANGER  STATION  MiscclU, 


( I I d i 


T1JS 


Generator  Home  / 

Frame  b'k."  x iO'9*  as. 

Vertical  single  board 
walls  - pa.  in  ted. 

Roof,  fy, pi  tc/i  - Rubber  oieL. 

Floor-  Dirt. 

Found  at  ion  - Treated. 

L"xbv  on  ground- 
300  gal.  -fuel  tank 
Counted  on  timber 
frame  3'  high. 

Small  light  plant 
inside. 

3 Doors(T8“*(>'8' , 3 

Generator  Ho  use 


Truck.  Service. 


Oil  House,  Gas  Static 


7 reas i ng 


Rack. 


<TJLT 


Frame  TZ'  x /O'b*  o.s. 
k"XV studs,  Z'xL'  rafters 
Outside  * iO"  boar ds t hori- 
zontal, painted. 

Roof  /4  pitch  - cedar  shingles. 
/ Door  3' Kb'S" 

I Window,  ,2  V**'/, o"  ? L. 
Foundation-  T.  Skids. 
Inside,-  Floor , g rou  nd. 
Concrete*  block.  K>"<3\b' 
irxLchine  mounting. 
Large  light  plant  inside. 

/" = S' 

Frame.  Const. 

Outside  10“  boards, 
hori  zonta.1 1 painted.. 
Roof ,Mf pitch,  shed  t'jp& 
Rubberoid  roofinj. 
^Doors  k‘/o“j<  6' 8“ 
home  ma  d e. 

Wooden  floor. 

No  foun  d.0.  t i o 7) 


Saddle  Shed 
8'x 


I Platform  klV*  x ZW 
on  posts  set  on  mu.d. 
Sil/s  with  */-•£</' 
btr ingers,  planked 
over  with  p/ank. 
Grease  'Ta.ck  is  part 
of  structure  as  sho*"n. 
Oil  hou.se  8'xf-  8'^/ alls, 
•frame*,  ioa.rcLc  <L  <Znd. 
pa. I t>  t cd. 

I Door  3' X by* 

Self  ~m  easur  ing  pump. 
SSo  gal.  under  ground 
fuJ  tank. 

Entire  platform 
planked,  outside,  of 

rP.t. 


ph 
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Frame.  Const  r 
Outside  - Rustic 


iction 
sidi  n 


vg. 

pa./ r\t  cd. 

Roof  & p*teh , Cedar  shingles. 
Foundation-  Concrete. 

F 1 oor  f Door  entrance  ^ 

apron  - concrete. 

/ Vi  In  daw  T/0"  x &V"  ^ 

f hght  sash. 

/ D oor  3'k  b ‘ 8” 

2.  Swing  Doors  each 
S' X 8' 


2 o' 


Wa.rla.nd  Barn. 
& H a.  y sh  e c L 


ZS " 


Construction  : Barn  ,'b'  xZS" 
of  log  (const ruction,  Ha.'j 
storage  section,  /b'kZo,  of 
open  crib  const.  One  roof 
Over  a.11,  lip. , cedar  shingles. 
Foundation  - concrete  blocks, /(»"</<»". 
Saddle  shed  8'x9'8' 

Du  tside  ~ rus  1 1 c sid.  i ny  . 

Roof ; cedar  shingles. 

/ Door  -3'  x b'b" 

/ Window , 28"  xA8"  sash. 
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d.s.w  f-J-SZ 


Ranger  dwelling 


Garage-storage 


Figure  50.  Two  buildings  at  the  Rexford  Ranger  Station. 
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REXFORD  RANGER  STATION-  Ranger's  dwelling 


Full  concrete 
basement . 

Ho  fair  furnace , 
coal  or  wo o4. 

In  su la  tlon , Wowbw'o 
rock  wool 
throughout . 

Roof  - 1/3  pitch 
cedar  shingles. 

Outside  - r lop 
tiding,  white. 

Inside  - wa II board 
over  platter. 

Two  small  bad • 
rooms  upstairs. 


REXFORD  RANGER 


STATION  — Assistant  ranger’s 
dwell /ng  . 


T 

i 

,i 

■ i 

* 

Shed  roof  porch 

I lic'°- 1 

L 

| Bedroom 

0 

9 Bedroom 

1*0 
Living  room 

■ closet 

n 

K- — 3 

O' 

— >, 

Roof’  ‘/s  pftoh,  wood  thing/ as 

Outside-  Interior  grade  ply  wood,  white. 

Inside  - Plywood,  natural  finish 

Floor - Larch 

I D oor  - 3' x L’B’  - 9 light 

I Door  - Ught 

7 DM  Windows  - ’bhyht 

£C*mt  windows- £'/tk‘  (, Kitchen  l bath) 

Rock  wool  insulation. 


PART  / 


PART  2 


Foundation  - concrete 
Roof  - F3  pitch,  wood  shingles 
OuXaidw  Lap  aiding  .white  S\" 

Bassmmnt-  li'S"*/?'  Conor  etc 
walls  and.  floor. 


Rock  wool  insulation. 

Ihtro  o'  shelving  in  basement 
to'  antenna  pole 
<fa’  flay  pots 


REXFORD  RANGER  STATION  - Bam 


k W 


Foundation  - concrete. 
Floor  -wood  plank. 
Roof  • pitch  , cedar 

shingles . 

Outside-  IZ'  vertical 
boa  rds  d battens, 
white. 


PART  a 


PART  3 


Pi$ur«  5? 
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REXFORD  RANGER  STATION  - G 


arage 


& W/lse. 

--I 


Too/  I WorK  b*nt\  ^ 

&'<  V*  Whijh 


3j(,oa.ft-  Loc.Ke.rs 


Foundation  - concrete  k>  window*,  fL8r*3Z>“-V/'fh*  ««•*■ 

Floor  * c onc.re.te.  windows,  3Z“*36‘  t,  Ugf>-t  u*h. 

Roof  -/3  pitch  - cedar  shingles.  / 5'y" * 

0uts.de  -/Wert.  f.P.  too  rds  £ V *!><*/»  3 </ooc%. 
battens,  white 


REXFORD  RANGER  STATION  - Timber  sales  officer's 

residence 


Two  (X)  Brown  Trailer  Bodies,  Sid e -by- s/de. . 
Model  FS  C , Serial  Mo.  7 1S6 
Glass  wo 0/  Insulation 


REXFORD  RANGER  STATION  -Oil  i gas  storage 

> ) and  servicing  racK 


REXFORD  RANGER  STATI  ON  - Panders  Garage 


Frame  construction 

Concrete  foundation 
I nsid  e - unfinish  ed 

Outside-  rustic  siding , painted  white. 
Roof  - Vs>  pitch  , cedar  shingles. 

Floor- dirt  I gravel 
I 8'xl0‘  overhead  door 
I 3'  x lo' 8“  panel  door 
/ DH.  window,  2.W"  * 4'f" . 4 light  ea. 

I Fixed  window ,5'Z'  xZ'2",  7 light 


PART  7 PART  e 

REXFORD  RANGER  STATION  - BunKhouse 


Root  r '/S  pitch , wood  shingles. 

Outside  - Rustic  sidi ng  . white 
Z Double  hung  w/' ndows  h-light  sash. 

^-3£■x3Y*  le  liyht  sash. 
f-ZomtZ4m  4- light  sash. 

Z.  6-0  or s Z'y  * /o' t>'' 

W<'  red 
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RfXFORD  WORK  CAMP  - Bunkhouse 


Foundation  - ZS- 7'x>  7"  concrete  piers. 

Roof  - fa  pitch,  cedar  shingles 
7 galv,  iron  roof  jacKs. 

O at  Side-  Vertical  boards  £ battens,  white. 
70  esme.  windows,  Z7“x33",  “f-Zight, 

7 Doors. 

Fir  floors  - painted. 

Wired.. 

PART  !0 


Foundation-  PS-  7'x7"  concr  ete  piers 
Roof  - fa  pitch  , cedar  shingles. 

Z galv.  iron  roof  jacKs 

Outside  - Vertical  boards  2 battens,  white. 
Z,Z  c synt,  windows.  Z.7  n.33  , 7 -tight 

Z.  Doors 

Fir  floorsi  painted. 

Wired 

PAPT  II 


RfXFORD  WORK  C/IMP  -Laundry  & Both -house 


Foundation  -!Z  concr  etc  piers  (7  **T). 
Roof  - '/V pitch , cor r.  aluminum  roofing. 
Outside  - T.  £G. , horii. , white. 

Galv.  iron  roof  jack  chimney 
Inside  - /"x8"  horii  , white,  no  ceiling. 
Floor  - /' * •/“  Fir,  pa  1 n ted. 

/V  esmt.  windows  - R-7"* 3$“,  7 -light. 
7-S-panel  doors, 

W l red 

Z-amt  windows,  Zt'r  ZF  gable  ends. 

P4KT  /2 


Figure  5 2 
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In  Study  3 the  Warland  District  headquarters  would  also  be  moved  to 
Wolf  Creek  and  the  work  center  to  Warland  Creek,,  The  Rexford  Ranger 
District  headquarters  would  be  located  at  Eureka  and  the  work  center 
at  Big  Creek.  As  no  new  district  would  be  created,  Big  Creek  would  be 
within  the  Rexford  District. 

Replacement  of  communications 

The  costs  of  replacing  communication  facilities  are  based  on  1952  con- 
struction costs.  The  construction  cost  index  of  the  Engineering  News 
Record  increased  38.5  percent  between  1947  and  1952.  If  the  future 
index  is  sharply  up  or  down,  a revision  of  these  estimates  will  be 
necessary. 

At  first  glance,  the  telephone  construction  costs  may  seem  high.  How- 
ever, these  figures  are  based  on  the  cost  of  the  42-mile  Coram-Spotted 
Bear  metallic  circuit  which  the  Bureau  of  Reclamation  built  on  the 
Flathead  Forest  to  replace  the  metallic  line  which  was  destroyed.  The 
Bureau  contracted  the  job  and  that  would  probably  be  the  case  on  this 
project „ 

The  telephone  construction  work  would  not  be  done  until  the  project  was 
nearly  completed  since  it  would  have  to  follow  the  road  construction. 
During  the  construction  period  the  fire  hazard  would  be  greatly  in- 
creased and  the  telephone  system  would  be  subject  to  constant  breakage 
and  ooor  service.  It  would  be  absolutely  essential  that  an  adequate 
radio  system  be  installed  at  the  very  beginning  of  the  project. 

Figure  53  shows  the  communication  facilities  which  would  be  required 
for  Study  1.  Exactly  the  same  facilities  would  be  needed  for  Study  2. 
Table  87  summarizes  the  cost  of  these  communication  replacements.  The 
details  of  the  Studies  1 and  2 communication  estimates  are  shown  in 
the  supplement  to  table  87.  The  same  information  for  Study  3 is  pre- 
sented in  figure  54  and  table  88. 

General  national  forest  administration  and  fire  control 

The  costs  of  operating  the  national  forests  are  discussed  here  under 
three  headings;  overhead,  basic  fire  control,  and  additional  fire 
suppression.  Travel  costs  are  not  included.  They  are  discussed  in 
Appendix  C. 

If  the  road  plans  of  either  Study  1 or  Study  2 were  adopted,  the  over- 
head administration  organization  would  need  to  be  shifted  and  expanded 
to  handle  its  job  properly.  The  net  effect  of  these  changes  would  be 
to  increase  overhead  national  forest  costs  by  $12,190  annually.  If 
the  Study  3 road  olan  were  adopted,  no  expansion  of  overhead  organi- 
zation over  Study  0 would  be  necessary.  Table  89  summarizes  the  over- 
head costs  for  Studies  0,  1,  and  2. 

The  basic  fire  control  job  would  be  affected  by  a big  dam  no  matter 
what  transportation  plan  were  adopted.  The  reservoir  would  constitute 
a barrier,  making  difficult  the  movement  of  men  and  materials.  Thus, 
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— Z EG  END 

P/eannec / for 
construe  tion 
(rr?eta//c) 

Te/ephone  //r?e 
(meta/ic) 

Ground  return 
te/ephone  //ne 
(p/anned  const.) 
Ground  return 
te/ephone  //ne 
Comm  Sta  Radio 
Cexist.  & sof/'s) 

Comm.  Sta  Radio 
Comm  Station,  a// 
other  than  /ookout 
Remote  controi 
(when  added  io  symbo/) 
Re /ay  Stations 
(when  added  to  symbol) 
Ranger  District  Bdry. 
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/forest  ) 


Table  87.  Cost  of  restoring  communication  facilities 


Studies  1 and  2 


Item 

‘Quantity: 
• • 

Cost 

Miles 

Dollars 

Telephone  line 

Libby-Eurekal/ 

97 

235,175 

Eureka-Pinkham  Creek 

6 

6,200 

Wolf  Creek  Ranger  Station-Warland  Creek  work  center 

35 

34,500 

Libby-Dodge  Creek 

64 

73,750 

Subtotal 

202 

349,625 

2 / 

Removal  of  old  telephone  line=/ 

63 

2,025 

Radios  (13  sets) 

11,270 

Removal  and  installation  of  Rexford  radio 

250 

Remote  control  radio  for  Libby  Ranger  Station 

5,000 

Radio  power  plants  for  Wolf  Creek  Ranger  Station 

and  Warland  Creek  work  center 

9,000 

Total 

377,170 

1/Line  now  under  lease  to  General  Telephone  Company. Cost  estimate  is 
largely  for  continuation  of  commercial  service  for  the  public.  For 
national  forest  purposes  alone,  radio  might  suffice. 


2 /Only  telephone  line  outside  the  flowage.  No  charge  made  for  line 
removal  in  flowage  area  since  it  is  supposed  that  this  will  be  taken 
care  of  when  the  area  is  cleared. 
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Table  87  supplement,,  Detailed  estimate  of  costs  of  restoring  communica- 

tion  facilities 


Studies  1 and  2 

Dollars 

Libby-Eureka  telephone  line 
Metallic  circuit  on  poles  of  Libby-Raven  line, 

4 miles  at  $500  a mile  2,000 

Circuit  metallic  bracket  line,  ?8  miles  at  $2500  a mile  195,000 

Metallic  circuit  on  poles  of  Eureka-Ant  Flat  line, 

15  miles  at  $500  a mile  7, 500 

Subtotal  (97  miles)  204,500 

Construction  costs  added  for  surveys,  office  drafting, 
supervision,  and  overhead  (15  percent)  30,675 

Total  235,175 

Rexford  District 
Telephone 

Construction.  Eureka  to  junction  with  Pinkham  line. 

Circuit  metallic  bracket  line,  2 miles  at  $2500  a mile  5,000 

Ground  return  circuit,  4 miles  at  $300  a mile  1,200 

Line  removal  (abandoned  lines) 

Metallic,  Rexford  to  Eureka,  9 miles  at  $75  a mile  675 

Ground  return  circuit,  Rexford  to  Black  Butte  spur, 

4 miles  at  $25  a mile  100 

Radio 

Removal  and  installation  of  radio  equipment  from 
Rexford  to  Eureka;  material  $150,  labor  $100  250 

Warex  Lookout. 

FM  backpack  radio  $440,  antenna  and  material  $50, 
labor  and  travel  $50.  This  is  a primary  lookout 
for  fire  control  during  clearing  operations  in 

flowage  area.  540 

Prevention  guard.  Radio,  FM  mobile.  For  use  by 
fire  guard  in  flowage  area.  750 

Tanker  (fire).  Radio,  FM  backpack  and  mobile  antenna  465 


Wolf  Creek  District 
Telephone 

Construction.  Wolf  Creek  Ranger  Station  to  Warland 
Creek  Station 

Ground  return  pole  line,  20  miles  at  $1500  a mile  30.000 

Ground  return  tree  line,  15  miles  at  $300  a mile  4,500 

Line  removal.  Warland  to  Five  Mile  Creek 
Ground  return  line,  6 miles  at  $25  a mile  , 150 
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Table  8?  supplement.  Detailed  estimate  of  costs  of  restoring  communica- 
tion facilities  (Cont.) 

Studies  1 and  2 


Dollars 

Wolf  Creek  District  (Cont.) 

Radio 

Wolf  Creek  Ranger  Station.  Central  station,  FM  50  watts 
$1760,  antenna  and  material  $300,  labor  $50  2,110 

Warland  Creek  Station,  Radio,  FM  backpack  $440,  antenna 
and  material  $125,  labor  $50  615 

Prevention  guard.  Radio,  FM  mobile.  For  use  of  ranger 
or  guard  to  increase  fire  control  and  flowage  area.  750 

Power  plant.  Wolf  Creek  Ranger  Station.  A 10  kw  diesel 
electric  plant  would  be  needed  here  to  furnish  power  for 
all  purposes.  Such  a plant,  complete  with  controls,  storage 
tank,  pipe,  and  wiring  would  cost  $4500.  The  smallest 
diesel  plant  available  (3  kw)  which  would  be  sufficient  for 
radio  power  would  cost  $1500.  This  amount  should  be  charged 
against  communication  and  the  remaining  $3000  against  other 
uses,  4,500 

Warland  District 
Telephone 

Const ruction.  Ground  return  circuit  line  extending  from 
boundary  of  Libby  District  to  fireman  cabin  on  Dodge  Creek. 


Ground  return  pole  line,  20  miles  at  $1500  a mile  30,000 

Ground  return  tree  line,  30  miles  at  $300  a mile  9,000 

Line  removal.  Ground  return  line,  Ziegler  Mountain  to 
Bristow  Creek,  4 miles  at  $25  a mile  100 

Ground  return  line,  Warland  to  Point  15,  21  miles  at 
$25  a mile  525 

Ground  return  line,  Wolf  Creek  Ranger  Station  to  Fairview, 

19  miles  at  $25  a mile  475 

Radio 

Warland  Ranger  Station.  Central  station,  FM  50  watts  $1760, 
antenna  and  material  $300,  labor  $50,  power  plant  10  kw 
diesel  $4500  ' 6,610 

Ziegler  Mountain  Lookout.  Relay  set  FM  lookout  $850, 

~ material  and" antennas  $100,  labor  $100  1,050 

Prevention  guard.  Radio,  FM  mobile.  For  use  of  fire  guard 
in  flowage  area.  750 

Tanker  (fire).  Radio,  FM  backpack  and  mobile  antenna  465 

Maintenance  and  fire  crew.  Radio,  FM  backpack  450 
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Table  87  supplement. 


Detailed  estimate  of  costs  of  restoring  communica- 
tion facilities  (Cont.^ 


Studies  1 and  2 


Libby  District 


Dollars 


Telephone 

Construction,  This  circuit  extends  from  Libby  Ranger  Station  to 
boundary  of  Libby  District  where  it  joins  the  line  on  the  Warland 
District, 

Circuit  metallic  bracket  line,  10  miles  at  $2500  a mile  25,000 

Survey  and  overhead  (15  percent)  3,750 

Ground  return  pole  line,  4 miles  at  $1500  a mile  6,000 


Radio 

Remote  control.  Station  on  Zonolite  Ridge.  This  installation 
is  essential  if  adequate  radio  coverage  is  to  be  secured  over 
the  flowage  area  for  fire  control  purposes  during  the  con- 
struction period.  The  central  station  is  now  located  at  the 
Libby  Ranger  Station.  Radio  link  400  me  $3000;  cement  block 
shelter  8'  x 10T,  $1000;  antennas  (5)  $500;  material  $350; 
labor  $150  5,000 

Prevention  guard.  Radio,  FM  mobile.  For  use  by  fire  guard 
in  flowage  area.  750 

Tanker  (fire).  Radio,  FM  backpack  and  mobile  antenna  465 
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Table  88, 


Cost  of  restoring  communication  facilities 


Study  3 


Item 

•Quantity' 

Cost 

Miles 

Dollars 

Telephone  line 
Libby-Eurekal/ 

Libby-Wolf  Creek  Ranger  Station 
Wolf  Creek  Ranger  Station-Fairview 
Wolf  Creek  Ranger  Station-Warland 
Webb  Fountain  Lookout 
Subtotal 

65 

25 

19 

35 

-4 

145? 

205,850 

46,575 

9,500 

34,500 

450 

296,875 

Removal  of  old  telephone  line£/ 

Radios  (9  sets) 

Removal  and  installation  of  Rexford  equipment 
Remote  control  radio  for  Libby  Ranger  Station 
Radio  power  plant  for  Wolf  Creek  Ranger  Station 

44 

1,550 

6,985 

250 

5,000 

4,500 

Total 

315,160 

l/Line  now  under  lease  to  General  Telephone  Company.  Cost  estimate  is 
largely  for  continuation  of  commercial  service  for  the  public.  For 
national  forest  purposes  alone,  radio  might  suffice. 

2 /No  charge  made  for  line  removal  in  flowage  area  since  it  is  supposed 
that  this  will  be  taken  care  of  when  the  area  is  cleared. 
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Table  88  supplement » Detailed  estimate  of  costs  of  restoring  communica- 

tion  facilities 


Study  3 


Libby-Bureka  telephone  line 

Metallic  circuit  crossarm  line,  8 miles  at  $3500  a mile 

Metallic  circuit  crossarm  line, 17  miles  at  $3000  a mile 

Metallic  circuit  bracket  line,  40  miles  at  $2500  a mile 

Subtotal  (right-of-way  clearance  included) 

Construction  costs  added  for  surveys,  office  drafting,  super- 
vision and  overhead  (15  percent) 

Total 


Dollars 


28, 

000 

51, 

000 

o 

o 

i — 1 

000 

179, 

000 

26 , 

o 

00 

205,850 


Rexford  District 
Telephone 

Construction,,  Ground  return  line  from  Boulder  Creek  to 
new  bridge  to  connect  Webb  Mountain  Lookout,  l\  miles 
at  $300  a mile  450 

Line  removal  (abandoned  lines) 

Rexford-Eureka,  9 miles  at  $75  a mile  675 

Rexford-Black  Butte  spur  ground  return,  4 miles  at  $25  a mile  100 


Radio 

Removal  and  installation  of  radio  equipment  from  Rexford  to 
Eureka;  material  $150,  labor  $100  250 

Warex  Lookout. 

FM  backpack  radio  $440,  antenna  and  material  $50,  labor  and 
travel  $50 „ This  is  a primary  lookout  for  fire  control 
during  clearing  operations  in  flowage  area.  540 

Prevention  guard , Radio,  FM  mobile.  For  use  by  fire  guard 
in  flowage  area,  750 

Tanker  (fire).  Radio,  FM  backpack  and  mobile  antenna  465 


Warland  District 


Telephone 

Construction , Libby  to  Wolf  Creek  Ranger  Station.  Circuit 
on  poles  of  Libby-Raven  line,  11  miles  at  $500  a mile  5,500 

Metallic  bracket  construction,  14  miles  at  $2500  a mile  35,000 

Construction  cost  added  for  surveys,  office  drafting, 
supervision,  and  overhead  (15  percent)  6,075 

Wolf  Creek  Ranger  Station  to  Fairview.  Circuit  on  Great 
Northern  Railway  poles,  19  miles  at  $500  a mile  9,500 

Wolf  Creek  Ranger  Station  to  Warland  Station 
Ground  return  pole  line,  20  miles  at  $1500  a mile  30,000 

Ground  return  tree  line,  15  miles  at  $300  a mile  4,500 

Line  removal.  Ground  return  line,  Warland-Five  Mile  Creek, 

6 miles  at  $25  a mile  150 
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Table  88  supplement,,  Detailed  estimate  of  costs  of  ■ estoring  communica- 
tion facilities  (Cent,") 


Study  3 


Warland  District  (Cent,) 

Radio 

Wolf  Creek  Ranger  Station.  Central  station  FM  50  watts 
$1760,  antenna  and  material  $300,  labor  $50 
Warland  Station,  Radio,  FM  backpack  $440,  antenna  and 
material  $125,  labor  $50 

Prevention  guard , Radio,  FM  mobile.  For  use  of  ranger 
or  guard  to  increase  fire  control  in  flowage  area. 

Power  plant.  Wolf  Creek  Ranger  Station,  A 10  kw  diesel 
electric  plant  would  be  needed  at  the  Wolf  Creek  Ranger 
Station  to  furnish  power  for  all  purposes.  Such  a plant 
complete  with  controls,  storage  tank,  pipe,  and  wiring 
would  cost  $4500,  The  smallest  diesel  plant  available 
(3  kw)  which  would  be  sufficient  for  radio  power  would 
cost  $1500,  This  amount  should  be  charged  against  commu- 
nication and  the  remaining  $300  against  other  uses. 


Dollars 


2,110 

615 

750 


4,500 


Libby  District 
Telephone 

Line  removal,  Ziegler  Mountain  to  Bristow  Creek,  ground 
return  line,  4 miles  at  $25  a mile  100 

Warland  to  Point  15,  ground  return  line,  21  miles  at 
$25  a mile  525 

Radio 

Libby  Ranger  Station,  Remote  control  to  Zonolite  Ridge, 

This  installation  is  essential  if  adequate  radio  coverage 
is  to  be  secured  over  the  flowage  area  for  fire  control 
purposes  during  the  construction  period.  The  central 
station  is  now  located  at  the  Libby  Ranger  Station, 

Radio  link  400  me  $3000;  cement  block  shelter  8*  x 10', 


$1000;  antennas  (5)  $500;  material  $350;  labor  $150  5,000 

Ziegler  Mountain  Lookout,  Radio,  FM  backpack  $440, 
antenna  and  material  $50,  labor  and  travel  $50  540 

Prevention  guard.  Radio,  FM  mobile.  For  use  by  fire 
guard  in  flowage  area,  750 

Tanker  (fire).  Radio,  FM  backpack  and  mobile  antenna  465 
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Table  89.  Overhead  national  forest  administration  costs 


Studies  0,  1,  and  2 


Ranger  district 

: Position  : 

: and  item  : 

Annual  cost 

Study  0: Studies  1 and 

2 . Difference 

- - Dollars  - 

Rexford 

Ranger 

5,560 

5,560 

Assistant  ranger 

4,330 

- 

Ranger  alternate 

.3*910 

3,910 

Subtotal 

13,800 

9,470 

- 4,330 

Warland 

Ranger 

5,560 

5,560 

Assistant  ranger 

- 

4,330  ' 

Ranger  alternate 

3,910 

3,910 

Subtotal 

9,470 

13,800 

+ 4,330 

Libby 

Ranger 

1,112 

1,112 

Use  20  percent  of 

Assistant  ranger 

866 

866 

total  for  appli- 

Ranger  alternate 

782 

782 

cation  to  zone 

Subtotal 

2,760 

2,760 

- 

Raven 

Ranger 

5,560 

5,560 

Ranger  alternate 

(2)  7,820 

(1)  3,910 

Subtotal 

13,380 

9,470 

- 3,910 

Wolf  Creek 

Ranger 

_ 

5,560 

Assistant  ranger 

- 

4,330 

Ranger  alternate 

- 

3,910 

ly-ton  truck 

- 

800 

3/4-ton  pickup 

- 

700 

2 saddle  horses 

- 

200 

6 pack  mules 

- 

600 

Subtotal 

- 

16,100 

+ 16,100 

Total 

39,410 

51,600 

t 12,190 
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the  job  would  become  more  difficult . There  would  be  an  especially 
critical  situation  during  the  construction  period.  For  four  or  five 
years  there  would  be  much  activity  widely  scattered  along  the  valley 
bottom.  Men,  camps,  and  machinery  would  be  everywhere.  If  the 
flowage  clearing  extended  15  feet  above  the  highwater  mark,  about 
40,000  acres  would  be  logged  and  the  debris  burned.  The  hazards  created 
by  large  numbers  of  men,  internal  combustion  machinery,  and  debris 
burning  would  be  aggravated  by  the  fact  that  the  pressures  would  re- 
quire continuing  the  work  through  the  summer  season  if  at  all  possible. 

The  fire  control  objective  should  be  to  log  the  flowage  area  and  clear  and 
burn  the  debris  there  and  elsewhere  without  any  fires  escaping.  This  is 
essential  because  fires  which  get  away  could  fan  out  fast,  run  up  slopes 
rapidly,  and  prove  extremely  difficult  and  expensive  to  control. 

During  the  construction  period  there  would  be  need  for  special  wardens  and 
patrols.  Likewise,  there  would  be  need  for  close  cooperation  among  the 
federal  agencies  involved  throughout  the  construction  period.  We  should 
attempt  to: 

1.  Provide  complete  detection  coverage  over  the  flowage  and  other  areas 
of  logging,  clearing,  and  burning.  Because  of  increased  hazards,  it 
would  be  necessary  to  provide  this  detection  coverage  for  a longer 
period  each  year  than  is  presently  necessary.  During  some  years 
such  protection  might  be  required  from  April  through  November. 

2.  Provide  firemen  right  on  the  ground  as  prevention  guards  to  deal  di- 
rectly with  contractors  to  see  that  fire  suppression  equipment, 
caches,  etc.  are  always  ready  and  properly  located,  and  crews  are 
organized  and  trained,  ready  to  go  in  case  a clearing  fire  or  other 
fire  should  escape.  The  prime  objective  of  these  on-the-ground 
firemen  should  be  to  keep  the  contractor,  overhead,  and  crews 
constantly  alert  to  the  fire  hazard,  to  establish  and  enforce  an 
adequate  burning  permit  system,  smoking  and  lunch  fire  rules,  equip- 
ment and  building  inspection,  and  other  measures  necessary  to  assure 
that  fires  are  not  started  accidentally  and  that  those  necessary  in 
connection  with  the  work  do  not  get  away. 


The  extra  guards,  etc.  required  to  do  this  job  would  cost  $27,310  a year 
(table  90).  This  expense  should  be  borne  by  the  dam  project. 


Table  90. 

Present  and  future  cost  of  the  basic 

organization 

required 

for  fire  prevention, 

fire  detection, 

and  initial 

fire  sup- 

pression  action,  Zone 

of  Influence 

Total  an- 

Increase  over 

nual  cost 

Study  0 

Overload 

Study  0 

47,312 

- 

8,206 

Construction  period 

74,622 

27,310 

8,206 

Following 

construction 

Studies  1 

and  2 

58,888 

11,576 

7,150 

Study  3 

49,897 

2,585 

7,020 
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Following  construction  of  the  dam,  the  fire  control  organization  could 
be  decreased  somewhat.  However,  with  the  road  systems  planned  under 
Studies  1 and  2,  it  would  be  necessary  to  spend  almost  $15,600  a year 
more  for  basic  fire  control  than  under  Study  0.  With  the  road  system 
proposed  in  Study  3*  fewer  additional  fire  guards  would  be  needed. 

Thus,  the  annual  cost  of  the  basic  control  organization  would  be  only 
$2600  higher  than  with  Study  0.  The  basic  requirements  to  handle  fire 
danger  conditions  rated  70  or  less  are  shown  in  column  1 of  table  90. 

The  additional  costs  which  would  be  involved  when  the  fire  danger 
climbs  above  70  are  shown  in  column  3» 

Figures  55*  56,  57,  and  5 8 and  tables  92,  93*  94,  and  95  show  the  present 
fire  control  organization  and  the  organization  which  would  be  required 
with  each  postdam  road  plan. 

If  the  basic  fire  control  organization  were  completely  successful,  it 
would  detect  all  fires  promptly  and  extinguish  them  without  any  help. 
However,  it  is  a rare  year  when  this  is  possible.  On  bad  fire  days 
some  fires  will  spread  in  spite  of  best  initial  action,  and  costs  far 
in  excess  of  those  shown  in  table  90  may  be  incurred.  When  it  becomes 
necessary  to  move  large  crews  and  heavy  equipment  onto  the  line  within 
a few  hours,  roads  are  important.  Existing  roads  permit  this  to  be 
done  anywhere  within  the  Zone  of  Influence.  Speeds  from  20  to  50 
miles  an  hour  are  possible  on  these  roads. 

Men  for  hand  work  in  fire  fighting  are  scarce.  More  dependence  must  be 
placed  on  bulldozers  and  other  machines.  One  bulldozer,  for  example, 
will  accomplish  the  work  of  25  to  50  men  building  fire  line.  These 
machines  frequently  have  to  be  moved  a long  distance  to  reach  the  fire. 

A large  percentage  of  the  area  within  the  Zone  of  Influence  is  suitable 
for  the  use  of  bulldozers  and  trenchers  for  fire  line  construction 
(figure  59) . Without  an  adequate  road  system  over  the  area,  there 
would  be  no  chance  of  getting  this  effective  fire-fighting  equipment 
to  going  fires  in  time  to  do  any  good. 

Table  91  shows  that  within  the  Zone  of  Influence  the  Kootenai  National 


Table  91.  Average 

number  of  fires  a year 

by  size 

of  bum 

, 1931- 

-1950* 

Zone  of 

Influence 

Number 

of  fires 

by  area 

of  individual 

fire 

Less 
than 
i acre 

i to 
10 

acres 

10  to 
100 
acres 

100  to 
1000 
acres 

Over 

1000 

acres 

Total. 

Lightning 

260  40 

6.00 

.60 

.10 

.05 

33.15 

Railroad 

1.30 

.70 

.25 

- 

- 

2.25 

Lumbering 

.20 

.15 

- 

- 

.35 

Camper y 

.50 

.10 

- 

- 

- 

.60 

Smoker 

2.00 

.80 

.40 

- 

3.20 

Debris  burning 

.15 

.10 

.05 

_ 

- 

.30 

Incendiary 

.15 

.05 

- 

- 

- 

.20 

Miscellaneous 

.15 

.05 

- 

- 

- 

.20 

Total 

30.85 

7o95 

1.30 

.10 

.05 

40.25 
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Table  92.  Existing  (1952)  fire  control  organization  plan  for  Zone  of  Influence 


Station 

Title 

Location 

dan- 

ger 

From 

To 

Pay  periods 

1 ravel 
exp. 

wo. 

men 

Normal 

Season 

Sec . 

Twd  . 

Rne. 

Serinz 

Summer 

Total 

Libby  Sup.  Office 

F.  Disp. 

3 

30 

31 

4/10 

11/lf 

6.6 

10.0 

16.0 

75 

1 

II  II  II 

T.  Driv. 

6/1 

10/1? 

2.0 

7.5 

9.5 

2 

II  II  H 

Con. Asst 

5/15 

9/10 

3.0 

5.0 

8.0 

3 

tl  II  M 

A.  Obser 

33 

6/16 

9/15 

1.0 

5.5 

6.5 

4 

II  II  II 

Whseman. 

7/1 

9/20 

6.0 

6.0 

5 

OKaervet.-lrm 

Flvinj 

■ Time 

20  hrs 

155  hrs 

175  hi 

3 

nae  inr 

hided  be 

Ol/) 

Vital 

Norma ' 

n Cost 

£6,056 

Use 

50«  f< 

ir  Zone 

of  Inf 

hienee 

& 3,088.00 

F.  Alto 

15 

2 ft 

/,/?  i 

n /ic 

8-0 

q.o 

l/,-0 

75 

6 

II  M 

5/16 

Q/8 

3.0 

8rO 

S,0 

7? 

7 

II  II 

6/1 

lb/15 

2.0 

7.5 

9.  A 

8 

ii  n 

27 

6>1 

o/?n 

P0O 

608 

ft,  8 

20 

q 

T.^n,F. 

20 

27 

35 

6/16 

9/5 

i .0 

5-0 

6„o 

n 

L.O.F. 

10  35 

79 

44 

6/21 

9/5 

.5 

5.0 

5.5 

12 

Warex  Mt. 

L.O.F. 

6 

33 

28 

52 

6/26 

9/5 

.5 

5.0 

5.5 

13 

Rexford  R-S- 

EL. 

15 

36 

78 

70 

7/6 

8/31 

4.0 

4.0 

14 

M 

O 

v_n 

O 

O 

b 

0 

R.  Alt. 

34 

37 

79 

5/6 

10/20 

4.0 

8.0 

12-0 

25 

15 

ii  it 

6/1 

9/5 

2.0 

5.0 

7.0 

25 

16 

n it 

6/1 

10/15 

2.0 

7.5 

9.5 

17 

W " " 

F* 

2Q 

(3/1 

q/30 

2.0 

6.5 

8.5 

20 

18 

lIo.f. 

31 

33 

28 

40 

6/16 

9/5 

i .0 

5.0 

6/0 

19 

l.o.f, 

6 

V 

27 

58 

6/86 

P/8 

8.0 

5.5 

20 

F 

34 

3 2 

2Q 

67 

7/6 

8/?l 

.0 

7,  .0 

7,-0 

?i 

8,085.00 

Hhhy  R.S. 

R.  Alt.. 

35 

31 

31 

4.721 

11/15 

5.0 

16.0 

15.0 

25 

22 

it  n 

D1  ap. 

6/1 

9/5 

2.0 

5.0 

7.0 

25 

23 

n ii 

6/1 

10/15 

2.0 

7.5 

9.5 

24 

ti  ii 

E 

25 

6/1 

9/30 

2.0 

6.5 

8.5 

20 

25 

L.O.F. 

17 

30 

30 

34 

6/16 

9/5 

1.0 

5.0 

6.C 

10 

26 

Blue~Mtr  "" 

JL.O.F. 

32 

32 

30 

39 

6/21 

9/5 

.5 

5.0 

5.5 

27 

B.C.  Baldv 

L.O.F. 

12 

33 

31 

48 

7/1 

8/31 

4.5 

4.5 

28 

Tony  Fk»  . .. 

[l.o.f. 

19 

30 

29 

51 

6/26 

9/5 

.5 

5.0 

5.5 

29 

Libbv  R.S. 

F. 

35 

31 

31 

60 

7/6 

8/31 

4.0 

4.0 

30 

10,600.00 

R.  Alt. 

2 

26 

?Q 

/,/?! 

10  /?n) 

5.0 

8.0 

1 3.0 

85 

31_ 

II  II 

5>16 

9// 

ftco 

5*0 

80Q 

25 

32- 

n n 

6/1 

lb/15 

2.0 

7.5 

9.5 

33 

R o A1t.0 

22 

fto 

27 

6/l 

0/80 

2 fO 

6,o 

ftro 

75 

3/, 

P^G. 

9_ 

26 

30 

7/1 

9/5 

5^0 

5»0 

. . 25 

35 

RavenR.S. 

7 

76 

29 

30 

7/1 

9/5 

5.0 

5.0 

20 

36 

n n 

look 

31 

7/1 

8/31 

4.5 

4.5 

37 

Kenelty  Mt. 

L.O.F. 

2? 

?7 

79 

35 

6/16 

9/5 

1.0 

5.0 

6.0 

38 

Horae  Hill 

L.O.F. 

30 

30 

26 

42 

6/16 

9/5 

1.0 

5.0 

6.0 

39 

Calx  Mt. 

L.O.F. 

10 

78 

27! 

50 

6/21 

9/5 

.5 

5.0 

5.5 

40 

Teeters  Pk„ 

L.O.F. 

?8 

77 

30 

54 

6/26 

9/5 

.5 

5.0 

5.5 

41 

Horae  Mt« 

L.O.F. 

33 

28 

30 

56 

6/26 

9/5 

.5 

5.0 

5.5 

42 

7 

2 

76 

29 

70 

7/6 

8/31 

4.0 

4.0 

43 

F 

0 

?6 

30 

70 

7/6 

8/31 

4.0 

4.0 

44 

14.199.00 

Total  nc 

rmal  sea 

3on  cost 

47.312.00 

7n 

Rex ford  R.S. 

C.  Driv. 

15 

26_ 

28 

73 

5 

ii  ii 

’reu 

78 

) 

Pt.  71  Rig  Or. 

it 

26 

35 

30 

_8S 

) 

it 

15 

36... 

.28 

97 

Overloa 

1 Cost 

) 

n ft 

n 

100 

2.848 

,00 

21 

) Used  only  to 

r.  Driv. 

34 

3? 

29 

72 

) extent  fire 

It  H 

>ftw 

_84 

) danger  eoea  up 

n n 

it 

_94 

) past  70.  Amount 

n ii 

It 

100 

2.116 

£0 

36 

) of  cost,  one  year 

T.IMvjr  R.S. 

r.  Driv. 

,35 

31 

31 

7? 

) with  another,  is 

II  II 

79 

510 

£0 

42 

) uncertain. 

f.  Driv. 

_J2_ 

26 

29 

-23 

> : _ 

2 ran 

?? 

3Q- 

27 

4Z5 

1 

ii 

35 

20 

29 

_S5 

) 

) 

ii 

_2j 

26 

20 

_82 

) 

u 

9 

26 

30 

_26 

2.732 

,00 

63 

) 

Total 

Iverloa 

. 

8.206 

,00 
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Table  93.  Fire  control  organization  plan  for  the  Zone  of  Influence  during  the  period  of 

constructing  the  Libby  dam 


POSITIONS 

Fire 

dan- 

ger 

Fire  control  occupancy 

Travel 

exp. 

No. 

men 

Cost 

Normal 

Season 

Station 

Title 

Location 

From 

To 

Pay  periods 

Sec 

Tiatd. 

Rne. 

Spring 

Summer 

Total 

Libbv  Sud.  Office 

?.  Disp. 

s 

10 

31 

4/10 

11/15 

6.0 

10.0 

16.0 

75 

L 

tl  It  II 

r.  Driv. 

5/1 

10/10 

4.0 

15.0 

19.0 

2_ 

It  II  II 

1/11 

<5/10 

2.0 

5,0 

8.0 

3_ 

it  n ti 

11 

6/16 

9/15 

1.0 

5.5 

6.5 

4_ 

F.S.  f,  2,028.00 

ii  it  it 

6/1 

9/30 

2.0 

7.5 

9.5 

5- 

Armv  6./ 3/ .00 

ii  it  ti 

Dam 

1/1 

12/21 

12-0 

1.2.0 

26.0 

/,  on 

6_ 

9,462.00 

1.  Alt 

v, 

3? 

29 

5/1 

10/20 

4.5 

8.0 

12.5 

25 

2_ 

ti  ti 

1/1 

10/21 

4.0 

8.5 

12.5 

25 

8 

tt  »' 

Packer 

t^l 

10/15 

2.0 

7.5 

9.5 

. 9 

Tt  II 

6/1 

9/30 

2.0 

6.5 

8.5 

10 

II  It 

?.G. 

Dam 

5/1 

10/31 

4.0 

15.0 

19.0 

100 

11 

Zeigler  Mt. 

j.O.F. 

31 

33 

28 

5/16 

10/15 

3.0 

8.0 

11.0 

12 

TTSl  8,985.00 

Warland  Fk. 

j.O.F. 

6 

31 

27 

6/26 

9/5 

.5 

5.0 

5.5 

13 

Army  7.671.00 

y, 

3? 

29 

ViT- 

8/31 

4.0 

4.0 

14 

16.656.00 

T.ihhv  B.S. 

1.  Alt 

3A 

31 

11 

4/21  11/15 

1 -5.0 

, 10,0 

15.0 

25 

15 

tt  II 

5/15 

10/21 

3.0 

8.0 

11.0 

25 

16 

II  II 

» M . 

Dam 

1/1 

10/21 

/,.0 

8.0 

12.0 

100 

17 

II  tt 

6/1 

10/15 

2.0 

7.5 

9.5 

18 

II  II 

6/1 

Q/30 

2.0 

6.5 

8.5 

20 

19 

,.nTFr 

17 

1/16 

10/15 

3.0 

7.0 

10.0 

20 

20 

ti 

IQ 

9n 

?Q 

1/16 

10/15 

2.0 

7.0 

10.0 

21 

F.S.  10,600.00 

Rliio  Mto 

ii 

32 

32 

30 

6/21 

9/5 

.5 

5*0 

5.5 

22 

Armv  3.745.00 

tt 

1? 

11 

n 

7/1 

8/21 

4.5 

4.5 

23 

14,345.00 

).  Alt. 

1 A 

36 

28 

4/21 

11/5 

5.0 

9.0 

14.0 

25 

24 

II  tl 

1/16 

10/21 

2.0 

8.0 

11.0 

25 

25 

H It 

Dam 

1/1 

10/21 

4.O 

8.0 

12.0 

100 

26 

II  tt 

6/1 

10/11 

2.0 

7,5 

9.5 

27 

II  tl 

?7 

6/1 

9/’0 

2.0 

6.5 

8.5 

20 

28 

j.O.F. 

20 

36 

27 

35 

5/16 

ib7l 

3.0 

7.0 

10.0 

29 

Warex  Mt. 

..O.F„ 

6 

33 

28 

44 

5/16 

10/15 

3.0 

8.0 

11.0 

30 

Webb  Mt. 

..O.F . 

10 

35 

29 

5/16 

10/15 

3.0 

8.0 

11.0 

F.S.  10.500.00 

Pinto  Pt„ 

j.O.F. 

2 

3/, 

10 

52 

6/26 

9/5 

.5 

5.0 

5.5 

32 

Armv  5.450.00 

Rexford  R.  S„ 

19 

36 

28 

70 

7/6 

8/31 

4.0 

4.0 

33 

15,950.00 

1 1, 1 r 

1 T„f)  J 

1 nreventlon  pnard, 

account 

)„R„ 

eonsl 

ruct: 

on 

F.S.  34, 199.00 

Present 

15.5 

7/..0 

89.5 

120 

n 

Armv  Z. 010*00 

Add  River  View 

L.O.F. 

29 

30 

29 

/,/ 

5/16 

10/1 c 

3.0 

8.0 

11 .0 

/.ft 

18,209.00 

Wolf  Creek 

Prev.  Gd 

26 

29 

29 

5/1 

10/31 

4.0 

8.0 

12.0 

100 

Total  N< 

rmal  Sea 

son  Fixe 

d Cost 

&7/, , 622.00 

Armv 

327, 310 

F.S. 

47, 312 

Emergencv  Overload 

Same  ai 

1952  - i 

i 

3,206 

63 

Net  fixed-  Used 

only  to  extent 

fire  danger  goes 

up  past  danger 

rating  of  70. 

Amount,  nf  cost, 

one  year  with 

another, is 


uncertain 
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Table  94.  Fire  control  organization  plan  for  the  Zone  of  Influence  following  the  construction 

of  Libby  dam 

Studies  1 and  2 


POSITIONS 

Fire 

dan- 

Ker 

Fire  control  occupancy 

Travel 

exp. 

No. 

men 

Cost 

Normal 

Season 

Station 

Title 

Location 

From 

To 

Pay  periods 

Sec . 

Twp . 

Rne;. 

Spring: 

Summer 

Total 

Libbv,  Sun.  Office 

F„  Disp 

A 

?1 

4/m 

11/1  ‘ 

6.0 

10.0 

16.0 

75- 

L 

« M It 

TrT>Mv 

6/1 

10/1' 

7.0 

7,5 

Q.S 

2. 

ii  ii  n 

Comm Asst 

5 /l  5 

o/io 

8.0 

s.o 

8/0 

3. 

n it  ti 

33 

6/16 

o/l  S I 

1.0 

s.s 

4. 

ii  it  ii 

7/1 

9/20  I 

6.0 

6.0 

5 

Tot 

il  cosl 

16,054 

. Use  5 

% for  Zc 

ne 

$ 3.065.00 

Rayford  Dist. 

R.  Alt. 

1/, 

36 

27 

4/21 

10/2(1 

5.0 

8.0 

13.0 

25 

6 

Eureka  R.S. 

Disp. 

5/16 

9/5 

3.0 

5©0 

8.0 

25 

7 

ti  W 

F 

27 

6/1 

9/30 

2.0 

6.5 

8.5 

20 

8 

II  « 

Whse  P 

6/1 

10/l4 

2.0 

7.5 

9.5 

9 

Blank  Butte 

L.O.F. 

?n 

36 

27 

AS 

6/16 

9/5 

1.0 

s.o 

6.0 

10 

10 

Waroy  Fk» 

II 

6 

A3 

28 

S2. 

6/26 

9/5 

.5 

s.o 

5.5 

11 

Eureka  Rt  S- 

1 

A6 

27 

70 

7/6 

8/31  | 

4.0 

4.0 

12 

9 ,934.00 

R.  Alt. 

26 1 

29u 

2a 

4/21 

10/2fj 

5.0 

8.0 

13.0 

25 

13 

ti 

S/16 

0/S  I 

8.0 

S.O 

8.0 

25 

14 

n 

6/7 

10/id 

2.0 

7.S 

9.S 

15 

ii 

Fx, 

30 

6/16 

o/s  ] 

1 .0 

S.O 

6.0 

16 

ii 

^1 

7/1 

8/81  1 

4,5 

4,5 

17 

Fairview 

F"~ 

22 

30 

27 

35 

6/1 

9/20  | 

2.0 

8.0 

18 

Horsehill 

L.O.F. 

30 

30 

26 

42 

6/16 

1.0 

5.0 

63)“ 

19 

Calx  Mt. 

L.O.F. 

10 

28 

27 

50 

6/21 

9/5  1 

.5 

5.0 

5.5 

20 

Fairview 

F 

22 

30 

27 

70 

7/6 

8/31 

4.0 

4.0 

21 

Warland  Pk. 

L.O.F. 

6 

31 

27 

58 

6/26 

9/5 

.5 

5.0 

5.5 

22 

12,720.00 

Marl and  R»S* 

R.  Alt. 

V, 

3? 

29 

4/21 

io/2d 

5.0 

8.0 

13.0 

25 

23 

ti  n 

Di  sp. 

5/16 

9/5 

3.0 

5.0 

8.0 

25 

24 

it  it 

Parker 

6/1 

10/15 

2.0 

7.5 

9.5 

25 

u it 

E 

AO 

6/1 

9/30  j 

2.0 

6.5 

8.5 

26 

n ii 

Cook 

60 

7/1 

8/31 

4.5 

4.5 

27 

T,.n.F. 

31 

AA 

7£ 

/O 

6/16 

9/5 

1.0 

s.o 

6.0 

28 

F 

67 

7/6 

8/81 

4.0 

4.0 

?9 

T..nfF- 

10 

IS 

20 

4/. 

6/21 

9/5 

.5 

s.o 

5.5 

30 

Ffl 

AO 

6/1 

10/13 

2.0 

7.5 

9.5 

31 

12.U8.00 

1 

32 

Libbv  R.S, 

R.  Alt 

33 

A1 

31 

4/21 

11/15 

5.0  | 10.0 

15.0 

25 

H 11 

Ck.Disp. 

6/1 

9/5 

2.0  5.0 

7.0 

25 

88 

II  II 

Parker 

6/1 

10/15 

7-0  7.5 

Q,5 

34 

U 11 

F. 

25 

6/1 

9/80 

i 2.0  1 6.5 

8.5 

20 

85 

pip  Sun  Ha  T, 

L.O.F. 

17 

AO 

AO 

A/, 

6/16 

9/5 

i .0 

5.0 

6.0 

10 

36_ 

L.O.F. 

1? 

32 

30 

80 

6/21 

9/5 

.5 

5rn 

5«5 

37 

B.  C.  Baldv 

L.O.F. 

12 

33. 

31- 

51 

7/1 

8/81 

| _ 

4.5 

4.5 

88 

L.O.F. 

11 

AO 

20 

60 

o/s 

.5 

S.O 

s.s 

80 

Libbv  R.S. 

AS 

81 

A1 

68 

7/6 

8/81 

/,.0 

4^0 

40 

ii ,711 Dnn 

R,  Alt. 

7 

26 

20 

4/21 

10/70 

5,0 

8.0 

18.0 

75 

O 

n it 

DI  sp. 

5/16 

o/s 

?,0 

5-0 

8.0 

75 

47 

Q 

2^ 

30 

7/1 

Q/5 

5 .O 

5,0 

35 

43 

F.  ^ " 

7 

76 

2Q 

7/] 

0/6 

5,n 

a.n 

2D 

Vi 

L jQ.F, 

22 

07 

29- 

35 

6/16 

oA 

l0n 

50o 

60O 

45 

L.olF. 

PS 

27 

AO 

5A 

o/s 

s 

slo 

sis 

A 6 

L-O-f. 

Ji 

28 

26 

Al- 

io 

6/26 

Q/5 

a 

5 n 0 

5 n 5 

47 

W.  Fisher 

70 

7/6 

8/31 

” 

4.~0 

48 

9.510.00 

(Flight  lexDense  included 1 1 

otal  F 

Lxed  No 

knal  Seas 

on  Cost 

58.888.00 

Emergency  Overload.  Fi 

re  Danger  Ratanps 

above 

I 70 

Eureka 

Iran 

JL4- 

..36 

27 

_28 

Over 

Load  Cos 

n 

a 

_97 

ft 

1,800 

[ 

10 

1 

P9Prjv. 

26 

?Q 

20 

8S 

j 

it  ii 

00 

n 

30 

32 

28 

&4 

1,480 

71 

1 

p,nD 

34 

*17 

79 

73 

Iraw 

84 

1 

Rip-  Creek 

LI  ' 

34 

AO 

29 

85 

) Used  only  to 

U 11 

It 

97 

2.080 

37 

) extent  fire  dange 

Libbv  R.S„ 

L.Driv. 

35 

31 

31 

72 

) rating  goes  above 

M 11 

!rew 

86 

910 

43 

) 70.  Amount  of 

Roven  R.S« 

Srew 

2_ 

26 

29 

_S2 

) cost,  year  to 

ti  ti 

LDrlv. 

JZ3 

) year  is 

W.  Fisher 

Irew 

_9_ 

26 

30 

06 

1.430 

54 

) uncertain. 

Tot, 

1 Overlo 

ad 

7.150 
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Table  95.  Fire  control  organization  plan  for  the  Zone  of  Influence  following  the  construction 

of  Libby  dam 


Study  3 


POSITIONS 

Fire 

Fire  control  occupancy 

Travel 

exp. 

No. 

men 

Cost 

Normal 

Season 

Station 

Title 

Location 

dan- 

From 

To 

Pay  periods 

Sec 

Twp . 

Rne. 

Rer 

Spring 

Summer 

Total 

Libbv  Sup.  Office 

s 

3me  a 

3 und 

:r  Stu 

Iv  1 

5 

$ 3,065.00 

Flvinp  time 

20  hrs 

155  hrs 

175  hr< 

Oos 

dis 

;rihnted  among 

dist 

•icts 

Fnreka 

R.  Alt. 

1/, 

36 

27 

4/21 

11 A 

5.0 

9.0 

14-0 

25 

6 

n 

5/16 

9A 

3.0 

5rO 

pPn 

25 

7 

It 

Packer 

6/1 

10/V 

2.0 

7. 5 

9.5 

8 

« 

n. 

6/1 

in/v 

2.0 

7.5 

9.5 

20 

9 

L.O.F. 

?0 

36 

27 

6/16 

9/5 

1.0 

5.0 

6.0 

10 

Vfebb  Mt. 

L.O.F . 

10 

35 

29 

6/21 

9/5 

.5 

5.0 

5.5 

11 

Warex  He. 

L.O.F. 

6 

33 

28 

6/26 

8/31 

.5 

5.0 

5.5 

12 

Eureka 

F 

14 

36 

27 

70 

7/6 

8/31 

4.0 

4.0 

13 

11.292.00 

Libbv  R.S. 

R.  Alt. 

_25. 

31 

31 

4/21 

11/1‘ 

5.0 

10.0 

15.0 

25 

14 

II. 

DIsd. 

6/1 

9/5 

2.0 

5.0 

7.0 

25 

15 

It 

Packer 

6/1 

10/1' 

2.0 

7.5 

9.5 

16 

H « 

.... 

6/1 

9/30 

2.0 

6.5 

8.5 

20 

17 

Bi£  Swede 

L.O.F. 

IX 

30 

30. 

6/16 

9/5 

1.0 

5.0 

6.0 

10 

18 

R1iie  Mt.  „ 

L-O.F. 

3? 

3?  30 

6/21 

9/S 

.5 

5.0 

5.5 

19 

T..O.F. 

?1 

3lJ 28. 

6/1.6 

9/5 

.5 

5.0 

5.5 

20 

L.O.F. 

1’ 

33 

31 

7/1 

8/31 

4.0 

/.0 

21 

11,171  .00 

Wolf  Greek 

R.  Alt. 

26 

29 

29 

5/6 

10/2C 

4.0 

8.0 

12.0 

25 

22 

II  It 

Disc. 

6/1 

9/5 

2.0 

5.0 

7.0 

25 

23 

ft  M 

Packer 

6/1 

10/1 ; 

2.0 

7.5 

9.5 

24 

m n 

F 

6/1 

9/30 

2.0 

6.5 

8.5 

20 

25 

n n 

Cook 

7/1 

8/31 

4.5 

4.5 

26 

Hnraehil  1 

L.O.F. 

_3£L 

30 

?6 

6/16 

9/5 

1.0 

5.0 

6.0 

27 

Calx  Mt. 

L.O.F. 

10 

23 

2X 

6/21 

9/5 

.5 

5.0 

5.5 

28 

Tnny  Mt.. 

L.O.F. 

19. 

30 

?Q 

6/26 

9/5 

.5 

5.0 

5.5 

29 

War! and  Pk. 

L.O.F. 

6 

31 

27 

6/26 

9/5 

.5 

5.0 

5.5 

30 

Fairview 

F 

?? 

30 

27 

7/6 

8/31 

4.0 

4.0 

31 

12.378.00 

Raven  R.S. 

R.  Alt. 

? 

?6 

29 

4/21 

10/21 

5.0 

8.0 

13.0 

25 

32 

II  It 

Disp. 

5/16 

9/5 

3.0 

5.0 

8.0 

25 

33 

n n 

Packer 

6/1 

10/1' 

2.0 

7.5 

9.5 

34 

W.  Fisher 

P.  Guard 

9 

?6 

70 

7/1 

9/15 

5.0 

5.0 

25 

35 

Raven 

JF 

? 

?6 

29 

7/1 

9/5 

5.0 

5.0 

20 

36 

It 

Gnok 

7/1 

8/31 

4.5 

4.5 

37 

Keneltv  Mt. 

L.O.F. 

?? 

27 

29 

6/16 

9/5 

1.0 

5.0 

6.0 

38 

Teeters  Mt» 

T..O.F. 

?8 

27 

30 

9/S 

.5 

5.0 

5.5 

39 

T..O.F. 

33 

23 

9/5 

.5 

4.0 

5.5 

40 

y,  Fi  sher 

» _ _ 

a 

26 

30 

70 

7/6 

8/3L 

4.0 

4.0 

-4L. 

12.041.00 

Total  FI 

red  Norm* 

1 Seasnr 

Gnat 

S49, 897.00 

70 

Fnreka 

T,  Tlrlvr 

1/, 

22 

_23 

Ovei 

load  Cnf 

t 

it 

7# 

Pt.  pi  r>, 

II 

70 

Pft 

II 

IX 

35 

29 

96 

2,080 

16 

Tdhhy  R S, 

T.  Driv. 

35 

31 

31 

72 

Bristow  Cr. 

Crew 

79 

Libbv 

it 

86 

1.430 

27 

Wol f Creek 

T.  Driv. 

72 

Fa  1 t-tH  ew 

Grew 

73 

Used  onlv  in 

n 

82 

times  when  fire 

n 

85 

2,080 

43 

danger  rating 

Raven  R.S. 

T.D. 

2 

26 

29 

73 

goes  above  70. 

n n 

Crew 

85 

W.  Fisher 

11 

9 

26 

30 

90 

1.430 

54 

Total 

Overload 

1 

7.020 
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Figure  55 
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Figure  59 
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Forest  had  relatively  few  large  fires  between  1931  and  1950,  This  was 
possible  partly  because  of  a very  good  road  system,,  The  needs  for  roads 
would  not  be  eliminated  by  the  use  of  smoke jumpers „ Smoke jumpers  are 
very  valuable  where  it  is  safe  to  use  them.  They  can  be  and  are  used 
where  the  area  is  suitable  for  jumping,  but  that  is  not  everywhere. 

Rocky  ground,  very  steep  areas,  areas  having  many  snags  or  old  spike- 
topped  trees  are  unsuitable,,  Ordinarily,  if  wind  velocity  is  over 
15  miles  an  hour,  jumping  is  unsafe „ Night-time  smoke jumping  is  not 
feasible.  Fires  often  occur  at  night  and  are  attacked  before  morning 
by  ground  forces  where  roads  are  available. 

Table  96  shows  the  average  additional  annual  costs  of  suppressing  large 
fires  which  escaped  initial  action  from  1931  to  1950,  It  is  estimated 
that  these  costs  would  have  been  slightly  higher  with  the  Studies  1 and 
2 transportation  systems.  If  the  road  system  had  been  as  proposed  in 
Study  2,  the  suppression  costs  probably  would  have  been  slightly  less 
than  was  actually  the  case. 

Big  game  management 


Following  is  an  analysis  of  the  impact  of  a dam  at  River  Mile  204,9 
upon  the  big  game  resource  of  the  Kootenai  National  Forest,  and  the 
Forest  Service  recommendation  for  alleviating  the  adverse  effects  of 
this  impact  upon  the  game  population.  The  game  management  responsi- 
bility is  shared  three  ways:  by  the  Forest  Service  as  the  land-managing 

agency,  the  Montana  Fish  and  Game  Commission  operating  under  State  fish 
and  game  laws,  and  the  Federal  Fish  and  Wildlife  Service,  The  latter 
two  agencies  have  a major  part  of  the  responsibility  for  game  manage- 
ment, game  law  enforcement,  and  game  management  research.  For  that 
reason,  any  program  finally  adopted  should  rest  not  just  on  the  recom- 
mendation of  the  Forest  Service,  but  upon  the  consensus  of  all  three 
agencies. 

Although  the  cost  of  measures  designed  to  alleviate  game  problems 
resulting  from  the  flooding  of  certain  lands  have  been  estimated  here, 
they  are  not  included  in  the  overall  evaluations  of  Studies  1,  2,  and 
3,  as  these  costs  in  no  way  affect  the  desirability  of  the  different 
transportation  plans.  The  game  problem  and  the  task  of  solving  it 
would  be  the  same  in  any  case. 

If  the  Libby  dam  is  built  at  River  Mile  204,9  to  an  elevation  of  2459 
feet  it  will  inundate  22,700  acres  of  winter  game  range,  or  about  23 
percent  of  the  total  area  of  such  land  in  the  Zone  of  Influence 
(table  97.). 

Flooding  that  acreage  would,  however,  cause  only  a 20-percent  reduction 
of  the  winter  range  carrying  capacity  because  some  of  these  lands  with- 
in the  proposed  flowage  are  not  usable  during  winters  of  deep  snows. 
Following  is  the  situation  by  three  main  subdivisions  of  the  Zone  of 
Influence, 


< 
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Table  96.  Comparison  of  actual  costs  of  fighting  large  fires , (1931-1950, 
with  probable  costs.  Zone  of  Influence 

Studies  1,  2,  and  3 


Item 


nanger 
district  ( 

ouuay 
number  ( 

Labor  ( 

Tanker (Jumper 

(Dozer] 

Air  ( 

Truck 

:Pack 
: stock 

: Total 

Dollars  - - 

- - - - 

Fisher 

Actual 

9,537 

33 

315 

319 

977 

176 

54 

11,411 

River 

1 and  2 

9,537 

33 

315 

350 

977 

220 

54 

11,486 

3 

9,537 

33 

315 

350 

977 

175 

54 

11,441 

Libby 

Actual 

8,683 

120 

735 

270 

386 

210 

66 

10,470 

1 and  2 

9,551 

120 

735 

320 

425 

250 

66 

11,467 

3 

8,249 

120 

735 

250 

386 

200 

66 

10,006 

War land 

Actual 

2,052 

31 

149 

132 

60 

36 

4 

2,464 

1 and  2 

2,257 

50 

179 

200 

75 

45 

4 

2,810 

3 

2,000 

31 

149 

132 

50 

30 

4 

2,396 

Rexford 

Actual 

4,327 

70 

306 

179 

630 

343 

56 

5,911 

1 and  2 

4,750 

100 

350 

215 

650 

450 

56 

6,571 

3 

4,327 

70 

306 

150 

600 

300 

56 

5,809 

Total 

Actual 

24,599 

254 

1505 

900 

2053 

765 

180 

30,256 

1/ 

1 and  2 

26,095 

303 

1579 

1805 

2127 

965 

180 

32,334 

3 

24,113 

254 

1505 

882 

2013 

705 

180 

29,652 

1/In  addition,  under 

Studies 

1 and 

2,  there  is  need  of 

a boat  on 

the  lake 

capable  of  carrying  6 men  and  gear,  for  getting  at  fires  of  flash  fuel 
(high-high  and  medium-high),  in  spots  not  readily  accessible  from  the 
roads  proposed  in  these  studies.  The  annual  cost  of  such  a boat  is  es~ 
timated  at  $2000  a year.  Thus,  the  average  annual  suppression  costs 
under  Studies  1 and  2 amount  to  $34,334,  and  under  Study  3 to  $29,652, 
as  compared  to  $30,256,  a 20-year  average,  under  Study  0.  The  boat  use 
planned  here  under  Studies  1 and  2 is  in  addition  to  any  such  facilities 
which  may  be  needed  for  the  pre suppression  job.  A boat  used  in  suppres- 
sion work  must  be  ready  and  available  at  all  times,  and  may  not  be  used 
for  other  purposes  during  burning  season. 


Table  97.  Winter  range,  Zone  of  Influence 


Area 

: Present  approx- 
: imate  acreage 

: Range  acreage 

: to  be  inundated 

: Acreage 

: remaining 

Fisher-Wolf  Creek 

40,000 

2,200 

37,800 

Gat  ewav- Jenn ing  s 

35,000 

15,000 

20,000 

Libby 

25,000 

5,500 

19,500 

Total 

100,000 

22,700 

77,300 
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Fisher  River-Wolf  Creek  area.  Winter  forage  over  much  of  this  area  is  of 
the  browse  type  such  as  serviceberry,  chokecherry,  maple,  snowbush,  kinni- 
kinnick,  Oregon-grape,  dogwood,  mock  orange,  alder,  birch,  willow,  snow- 
berry,  buf faloberry,  gooseberry,  and  wild  rose,  Alder  and  willow  pre- 
dominate along  the  river  bottom,,  On  the  lower  Fisher  River  the  southerly 
slopes  also  have  considerable  grass,  little  of  which  is  used  by  deer. 

On  the  whole  the  winter  browse  of  this  locality  is  in  poor  condition. 

The  best  species  have  been  eaten  almost  to  the  point  of  killing.  Much 
damage  is  done  during  the  severe  winters  when  the  deer  concentrate  on 
small  areas. 

Snow  depths  in  this  locality  vary  greatly.  In  the  upper  Fisher  River 
they  may  reach  3 or  4 feet  along  the  bottoms,  tapering  off  up  the  slopes, 
particularly  those  with  a southerly  aspect.  In  the  lower  Fisher  River 
the  snow  depths  range  from  12  to  20  inches  in  the  bottoms  to  2 to  6 inches 
up  the  sidehills.  Temperatures  likewise  vary  widely.  The  minimums,  for 
example,  range  from  a November  figure  of  20  to  22  degrees  above  zero  to 
30  degrees  below  In  January  and  February,  However,  the  thermometer 
seldom  drops  below  minus  10  degrees. 

About  40,000  acres  within  this  area  are  classed  as  winter  range,  which 
supports  about  7000  whitetail  deer,  600  blacktail  deer,  150  elk,  and  20 
moose  (spot  counts  made  by  State  of  Montana),  The  flowage  would  inundate 
about  2200  acres.  As  logging  progresses  in  this  locality,  some  additional 
areas  outside  the  flowage  and  suitable  for  winter  range  so  far  as  snow 
depth  is  concerned,  would  likely  become  better  stocked  with  browse,  thus 
helping  relieve  the  overcrowding. 

The  only  management  measures  which  might  be  undertaken  to  compensate 
for  the  loss  of  winter  range  are  fencing  and  restoration  of  shrub 
growth  through  planting.  The  loss  of  2200  acres  of  rather  lightly 
used  winter  range  could  be  compensated  by  increasing  the  production 
on  4000  acres  of  open  hillsides  by  about  100  percent.  The  entire  area 
east  of  the  Lower  Fisher  River  from  the  ridge  north  of  Cody  Creek  up™ 
stream  to  Cow  Creek  is  suitable  for  such  rehabilitation.  Here  there 
are  patches  of  from  40  to  400  acres  which  have  been  heavily  overbrowsed, 
some  of  which  are  nearly  devoid  of  live  shrubs.  These  patches  could  be 
contoured  with  a light  bulldozer  and  planted  with  browse  seedlings  two 
to  three  years  old.  The  Forest  Service  regional  nursery  is  presently 
growing  five  species  of  browse  shrubs,  some  or  all  of  which  should  be 
suitable  for  this  locality.  Such  planted  areas  would  have  to  be  en- 
closed  for  at  least  10  years  with  deer-proof  fences  84  inches  high. 

With  such  protection,  the  areas  would  be  thoroughly  rehabilitated,  but 
the  cost  would  be  high,  about  $30  an  acre  for  fencing,  $25  an  acre  for 
planting,  $5  an  acre  for  fence  maintenance  over  10  years,  and  $2  an 
acre  for  removing  and  rolling  up  the  fence,  a total  of  about  $62  an 
acre.  To  so  treat  4000  acres  would  cost  $248,000,  This  effort  would 
accomplish  little  unless  deer  numbers  were  kept  to  a level  which  the 
winter  range  in  the  area  could  support  without  overuse.  Furthermore, 
subsequent  rotation  grazing  would  be  necessary  to  prevent  the  deer 
from  overloading  and  wrecking  the  rehabilitated  areas.  This,  likewise, 
would  require  fencing. 
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Rotation  fencing  on  a large  scale  could  be  done  without  planting.  This 
would  also  be  expensive  and  would  have  to  be  accompanied  by  a sufficient 
annual  kill  to  keep  big  game  numbers  at  a reasonable  level.  Either  so- 
lution to  the  big  game  problem  would  involve  intensive  management  and  is 
probably  not  justified  at  this  time  because  the  hunting  pressure  is  still 
light.  It  is  understood  that  the  State  Fish  and  Game  Commission  and  the 
Fish  and  Wildlife  Service  are  studying  this  problem  and  will  come  up  with 
concrete  recommendations. 

Gateway- Jennings  area.  The  forage  on  the  winter  range  portion  of  this 
area  is  practically  all  of  the  browse  type.  The  same  shrubs  occur  here 
as  in  the  Fisher  River-Wolf  Creek  area.  The  condition  of  the  range  is 
fairly  good,  but  there  is  some  overbrowsing  in  the  Warland  vicinity. 
Logging  has  been  and  is  being  carried  on. 

Snow  depth,  which  is  less  of  a problem  than  in  the  Fisher  River-Wolf 
Creek  area,  ranges  from  6 inches  to  2 feet.  Temperatures  have  dropped 
as  low  as  30  degrees  below  zero,  but  the  thermometer  seldom  falls  below 
minus  10  degrees. 

There  are  about  35,000  acres  of  winter  range  in  the  Zone  of  Influence 
between  the  Canadian  line  and  Jennings.  Figure  60  shows  the  location 
of  this  range.  It  supports  about  2000  blacktail  deer,  1200  whitetail 
deer,  a few  elk,  and  about  20  moose.  The  so-called  Ural-Tweed  bighorn 
sheep  herd  of  about  200  animals  ranges  from  Five  Mile  Creek  northerly 
to  Bear  Trap  Mountain.  Their  winter  range  of  24,000  acres  would  be 
little  affected  by  the  reservoir. 

The  deer  winter  range  would  be  reduced  15,000  acres  by  the  inundation. 
However,  it  appears  likely  that  the  animals  would  extend  their  winter 
grazing  into  another  10,000  acres  lying  higher  on  the  slopes.  This 
area,  not  presently  utilized  to  any  extent,  is  suitable  for  winter 
range.  Thus,  the  present  winter  big  game  range  of  35,000  acres  might 
suffer  a net  reduction  to  30,000  acres  with  about  two-thirds  the  pres- 
ent capacity.  Domestic  livestock  grazing  in  this  area  would  decrease 
with  the  inundation  of  the  valley  bottom  farms.  This  would  reduce  the 
competition  for  summer  range  and  perhaps  reduce  the  winter  range  pres- 
sures somewhat. 

Beyond  holding  the  numbers  of  big  game  animals  to  the  level  which  could 
be  supported  by  the  available  browse,  there  is  apparently  little  which 
could  or  should  be  done  in  a management  way  to  compensate  for  the  loss 
of  winter  game  range  in  this  area.  The  State  Fish  and  Game  Commission 
and  the  Fish  and  Wildlife  services  may  have  recommendations  on  that 
score. 

Libby  area.  This  area  extends  downriver  from  Jennings  to  several  miles 
west  of  Libby  and  into  the  Libby  Creek  drainage.  The  browse  species 
enumerated  for  the  Fisher  River-Wolf  Creek  area  also  occur  here.  In 
addition,  there  is  considerable  bitter  brush  on  open  grassy  hills  on 
the  north  side  of  the  Kootenai  River  from  Rainy  Creek  to  Jennings. 

This  area  is  locally  known  as  the  Horse  Range.  It  provides  much  of 
the  winter  food  for  the  deer  in  the  Libby  area. 
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The  winter  range  in  the  Libby  area  is  good — much  better  than  in  either 
of  the  other  two  areas — as  it  is  close  to  a larger  community.  The 
hunting  pressures  here  are  sufficient  to  keep  the  herds  to  a size  that 
the  winter  range  can  support. 

Snow  depths  range  from  6 inches  in  the  Horse  Range  to  18  inches  south 
of  Libby.  These  are  averages.  Sometimes  there  is  much  more  snow  for 
short  periods.  Temperatures  drop  to  30  degrees  below  zero,  but  seldom 
below  a minus  10  degrees.  The  average  winter  temperature  is  10  degrees 
above  zero  at  night  and  about  32  degrees  above  zero  during  the  daylight 
hours . 

There  are  about  25,000  acres  of  winter  range  in  this  area.  It  supports 
about  600  whitetail  deer,  700  blacktail  deer,  and  a few  elk.  As  the 
bottom  lands  are  fairly  heavily  settled  and  the  town  of  Libby  lies  in 
the  center  of  the  area,  the  lands  in  that  area  that  might  support  deer 
in  the  winter  have  not  attracted  many  animals.  Consequently,  the  res- 
ervoir would  not  change  winter  range  conditions  here. 

Fisheries  management 


The  Kootenai  River  is  not  presently  a good  trout  stream.  Two  important 
environmental  factors  account  for  this.  The  stream  is  too  cold  and  it 
carries  too  much  silt.  This  situation  has  always  been  a problem  in  the 
river.  The  fine  glacial  silt  is  deposited  over  the  bottom  and  seriously 
inhibits  the  growth  of  algae  and  zooplankton  which  are  the  foundation 
of  the  trout’s  food  chain.  And  less  food  means  less  trout. 

The  best  water  temperature  for  trout  is  63  degrees  Fahrenheit.  Such  data 
as  are  available  indicate  that  the  Kootenai  River  seldom,  if  ever,  gets 
this  warm — even  in  the  summer.  Following  are  some  temperatures  taken  in 
recent  years: 


Date 

Surface  water  temperature 
Degrees  Fahrenheit 

1949 

March  14 

34 

November  5 

38 

December  7 

32 

1950 

January  22 

32 

March  13 

32.5 

April  19 

44 

May  4 

42 

May  19 

44 

1951 

April  24 

42 

September  20 

55 

October  17 

39 

1952 

April  11 

43 

May  6 

45 

May  27 

51 

July  9 

58 
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It  is  to  be  expected  that  the  Libby  dam  reservoir  would  act  as  a desilting 
basin.  How  effective  it  would  be  in  that  respect  is  not  known.  Glacial 
silt  is  very  fine  and  is  carried  in  near  colloidal  suspension.  Further- 
more, there  may  be  some  muddying  of  the  reservoir  from  slides  resulting 
from  drawdown.  However,  the  overall  effect  of  the  dam  should  be  clearer 
water  both  in  the  reservoir  and  downstreams.  The  clearer  water  should, 
of  course,  improve  the  production  of  algae  and  zooplankton  below  the  dam. 
How  much  of  an  increase  would  occur  in  the  reservoir  itself  is  question- 
able because  that  is  where  the  silt  would  be  dropped.  Moreover,  the 
large  drawdown  (130  feet)  would  not  permit  continuity  of  food  production 
on  that  portion  of  the  reservoir  bottom  above  the  minimum  pool  level. 

Surface  temperature  of  the  reservoir  in  the  warmer  months  would  be 
raised  considerably.  This  might  not  help  fish  culture  in  the  reservoir 
as  the  bottom  levels  would  remain  cold.  Likewise,  it  would  not  improve 
the  downstream  trout  production  unless  the  water  were  discharged  from 
the  upper  levels.  Customarily,  penstocks  are  designed  to  take  water 
from  the  lower  levels.  If  that  were  the  case  here,  the  Libby  dam  might 
even  lower  the  temperature  and  thus  make  downstream  conditions  less 
favorable  for  trout. 

We  are  unable  to  evaluate  the  feasibility  of  an  intake  to  the  turbines 
which  would  draw  water  always  from  the  upper  levels.  Such  modification 
of  the  dam  design  might  cost  more  than  could  be  justified.  On  the  other 
hand,  it  is  important  that  the  Corps  of  Engineers  give  serious  attention 
to  modifications  of  the  dam  design  which  would  produce  outside  benefits 
such  as  this. 

The  operating  policy  of  the  dam  could  also  affect  fish  production  and 
fishing.  Both  trout  and  trout  fishing  would  benefit  from  a steady 
flow  of  water.  Seasonal  differences  must  be  expected,  but  wide  daily 
fluctuation  of  water  discharge  endangers  the  fisherman  and  creates 
an  unstable  habitat  for  the  trout.  It  is  reported  that  several  sports- 
men have  drowned  in  the  Klamath  River  below  the  Copro  Dam  in  northern 
California  following  a sudden  rise  in  water  levels  of  18  to  24  inches. 

The  possibilities  of  a pulpmill  somewhere  downstream  must  be  considered. 

If  one  is  built,  the  flow  of  the  river  should  not  be  allowed  to  drop 
below  the  point  where  it  adequately  dilutes  the  mill  waste  to  avoid 
serious  pollution.  Experts  in  the  field  of  water  pollution  have 
indicated  that  there  should  be  a minimum  flow  of  1200  cubic  feet  a 
second  to  handle  the  effluents  of  a 400-ton  sulfite  pulpmill.  A 
considerably  larger  flow  would  be  required  for  a calcium  sulfite 
mill  of  the  same  size.  The  Corps  of  Engineers  estimates  that  the  flow 
from  the  dam  would  be  held  above  2400  cubic  feet  a second.  If  such 
a minimum  were  adhered  to,  and  the  industrial  effluents  were  properly 
handled,  there  could  be  in  the  Troy-Libby  area  a substantial  industrial 
development  of  the  sort  requiring  streams  for  waste  disposal,  without 
risk  of  pollution  sufficient  to  endanger  health,  fish  life,  or  other 
water  uses. 
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To  summarize,  it  is  recommended: 

1.  Drawdown  discharge  and  the  water  supply  to  the  turbines  be  taken 
from  the  top  layers  of  the  reservoir  from  the  middle  of  April 
until  the  middle  of  October,  if  that  is  feasible. 

2.  The  streamflow  be  regulated  to  avoid  the  sudden  discharge  of 
large  volumes  of  water. 

3.  The  streamflow  be  regulated  to  assure  a minimum  discharge  of 
at  least  2400  cubic  feet  per  second. 

4.  The  Forest  Service  collaborate  with  the  Fish  and  Wildlife  Service 
and  the  Montana  Fish  and  Game  Commission  in  such  fisheries  studies 
as  those  agencies  may  conduct  in  connection  with  this  problem. 

Recreational  development 


Past  recreational  use  of  the  area  in  the  vicinity  of  the  proposed 
Libby  dam  gives  no  clue  as  to  the  amount  and  kinds  of  use  that  should 
be  expected  on  the  large  lake  which  would  be  created  by  the  dam. 

Conditions  would  be  very  different.  Attractions  and  recreational 
opportunities  would  be  multiplied  many  times.  The  physical  charac- 
teristics of  the  water  body  would  be  favorable  and  encouraging  to 
recreational  uses.  It  should  have  value  and  appeal  for  aquatic  forms 
of  recreation,  particularly  boating,  to  a greater  degree  than  many 
other  lakes  in  this  part  of  the  Northwest.  While  its  length  of  about 
107  miles,  extending  42  miles  into  Canada,  would  be  sufficient  for 
extensive  boat  trips,  its  width  would  not  be  so  much  as  to  lose  for 
boaters  the  intimate  views  of  the  shores  and  backgrounds  which  would 
be  of  unending  interest.  The  narrowness  of  the  reservoir  and  the 
windings  and  protection  of  the  enclosing  canyon  from  sweeping  wind 
currents  would  give  a water  surface  more  than  ordinarily  free  of 
waves  and  other  natural  dangers  for  small  boats.  The  shorelines 
would  be  forested  and  scenically  attractive  when  the  water  level 
is  at  or  near  the  maximum  which  would  be  during  the  period  June  15 
to  October  31«  Wherever  the  ground  is  suitable,  the  settings  would 
be  nice  for  many  kinds  of  recreational  use. 

The  reservoir  would  be  close  to  and  served  directly  by  transcontinental 
Highway  2.  This  highway,  as  all  of  its  sections  near  completion,  is 
receiving  tremendous  increases  in  travel.  Together  with  State  High- 
way 37?  it  would  make  the  area  easily  accessible  and  could  be  expected 
to  bring  many  recreationists  to  it.  Nearby  Glacier  Park  will  be  a 
significant  influence  on  this. 

While  it  is  difficult  at  this  state  to  foresee  the  eventual  recreational 
use  of  the  lake  and  bordering  lands,  expressed  in  number  of  recreationists 
annually,  the  possibilities  indicate  the  advisability  of  caution  not 
to  underestimate  the  potential.  We  have  the  benefit  of  experience  of 
projects  of  similar  kind  at  the  Boulder  and  Grand  Coulee  dams.  Table  9& 
shows  recreational  use  at  those  places  and  potential  use  estimates  for 
the  Hungry  Horse  reservoir. 
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Table  98,  Annual  recreational  use  of  certain  major  reservoirs 


* 


Name  of  2 
water  : 
devel-  : 
opment  : 
project ; 

Length: 

Size  ; 

Users 
of  area 
before 
construc- 
tion 

: Users 
: 1 to  2 
:years  af- 
:ter  com- 
: pletion 

: Users  : Users 

:5  years:  15  years 
after  : after 

: com-  : comple- 
: pletion:  tion 

: Estimated 
: ultimate 
: use 

Boulder 

(Lake 

Mead) 

Miles 
120  1 

Acres 

,951,928 

- 

225,000 

(1938) 

- Number  ------ 

800,000  1,465,000 
(1941)  (1949) 

- 

Coulee 

(Lake 

Roose- 

velt) 

350 

98,500 

150,000 

(1936) 

325,000  365,000 

(1941)  (1949) 

Hungry 

35 

24,000 

7,400 

- 

“25,000 

2/ 

“ 140,000 

Horse 


1/Estimated,  exclusive  of  sightseers,  2/ln eluding  sightseers  visiting 
only  the  dam. 

Judging  from  these  records  from  the  Boulder  and  Coulee  projects,  it  would 
seem  reasonable  to  expect  that  within  15  years  after  completion  of  the 
dam  there  would  be  up  to  200,000  visitors  annually  to  the  area  for  rec- 
reation, and  perhaps  ultimately  as  many  as  a half  million,,  With  200,000 
visitors  annually,  the  average  maximum  daily  traffic  would  probably  be 
1500o  This  would  include  people  coming  for  picnicking,  camping,  boating, 
fishing,  swimming,  and'  other  active  or  restive  recreation , The  area  and 
developed  capacity  that  should  be  used  for  recreation  has  been  estimated 
on  the  basis  of  this  volume  of  use, 

Problems  of  use  for  recreation „ The  better  lands  presently  available  for 
recreational  facilities  in  the  Zone  of  Influence  would  be  flooded  by  the 
reservoir,.  The  more  suitable  areas  after  the  dam  would  be  very  much 
smaller  while  the  demand  and  need  for  recreational  areas  would  be  greatly 
increased. 

Inasmuch  as  the  lake  would  be  used  for  transporting  large  quantities  of 
timber  during  the  summer  and  fail,  there  necessarily  would  have  to  be 
landing  grounds  and  facilities  for  putting  timber  into  the  water,  as 
well  as  sites  for  logging  camps,.  Room  for  rather  extensive  developments 
would  be  needed  near  the  lower  end  of  the  reservoir  for  removing  these 
same  logs  from  the  water  and  transfering  them  to  trucks.  The  placing  of 
these  facilities  would  be  pretty  well  dictated  by  the  location  of  the 
timber  and  the  topography. 

Such  studies  as  have  been  made  indicate,  fortunately,  that  the  best 
locations  for  the  industrial  facilities  are  in  places  where  there  would 
be  no  conflict  with  recreational  needs.  From  the  transportation  studies 
and  the  recreational  examination  so  far  made,  it  appears  that  In  only 
two  of  the  places  so  far  inventoried  and  recognized  as  having  special. 
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values  for  recreation  is  it  probable  that  there  might  be  some  competition 
between  recreational  and  nonrecreational  needs  for  available  space » One 
of  these  is  at  the  lower  end  of  the  reservoir  in  the  vicinity  of  the  dam. 
The  other  is  at  Bristow  Creek  about  20  miles  up  the  reservoir,.  At  both 
places  permanent  major  logging  facilities  would  be  needed,,  Since  there 
are  sizable  areas  of  usable  ground  at  both  sites,  conflict  undoubtedly 
could  be  avoided  by  thoughtful  planning . 

Forms  of  recreational  use  for  which  sites  and  ground  would  be  needed 
would  include  (a)  public  boat  landings,  with  attendant  boating  services; 

(b)  commercial  boat  rentals,  livery,  passenger  and  cargo  transportation; 

(c)  public  use  sites  developed  for  launching  and  removing  from  the  water 
small  privately-owned  boats,  either  on  a commercial  service  basis  or  by 
the  owners  themselves;  (d)  public  campgrounds  and  picnic  areas;  (e)  public 
service  resorts  with  cabins  or  other  lodging,  meals,  supplies,  etc.,  as 
may  be  needed  for  the  convenience  and  accommodation  of  recreationists; 

(f)  organization  campsites;  and  (g)  clubsites  and  summer  homes,  if  and 
where  there  are  areas  which  could  be  allocated  to  these  purposes  after 
the  public  and  utility  needs  are  provided  for. 

The  best  locations  for  sites  for  these  several  purposes  are  determined 
by  a combination  of  factors;  (a)  The  suitability  and  adequacy  of  the  area 
for  the  kind  of  development  or  use  needed,  (b)  Availability  of  water 
for  domestic  use.  This  factor  gives  special  value  to  any  tracts  of 
usable  ground  near  good  sidestreams.  Much  of  the  land  adjacent  to  the 
lakeshore  between  the  streams  is  without  surface  evidence  of  water 
source  for  domestic  uses.  Storage  of  water  in  the  reservoir  to  the 
project  boundary  elevation  undoubtedly  would  create  water  tables  in 
adjacent  grounds,  and  if  tapped  by  wells  might  be  a satisfactory  source 
for  some  use  tracts  otherwise  without  water  supply,  (c)  The  minimum 
of  unfavorable  shore  conditions  and  effect  on  access  to  the  water 
frontage  which  might  result  from  fluctuation  of  lake  level. 

Public  service  facilities,  such  as  for  boating,  must  be  distributed, 
if  possible,  at  the  points  where  such  operations  or  utilities  would 
provide  the  most  convenient  and  maximum  service.  Such  facilities  would 
probably  be  needed  at  the  lower  and  upper  ends  of  the  lake  with  some 
between,  on  both  sides.  These  facilities  should  be  at  points  on  roads 
where  there  is  good  contact  with  the  lake,  and  at  convenient  intervals 
of  distance  for  breaks  in  small  boat  travel,  or  at  other  places  which 
hold  a special  attraction  for  recreation  or  are  strategic  in  the  manage- 
ment and  handling  of  the  recreational  use. 

The  question  of  possible  influence  of  fluctuating  water  level  on  the 
attractiveness  and  practical  usability  of  the'  reservoir  for  fishing, 
boating,  swimming,  and  other  water  activities,  and  the  adjacent  shore- 
land  for  camning.  picnicking,  etc.  is  of  material  importance  in  rec- 
reational! planning'.  The  highest  recreational  use  comes  during  the 
summer  months.  If,  as  anticipated,  there  were  only  a small  drawdown 
during  June,  July,  August,  and  September,  recreation  would  not  be 
too  seriously  handicapped  or  discouraged.  On  the  other  hand,  a belt 
of  mud  slopes  or  other  barren  lake  bottom  ground  exposed  all  around 
the  margins  of  the  lake  would  reduce  the  scenic  attractiveness  in 
proportion  to  the  width  of  such  an  area. 
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A eceding  shoreline  also  creates  problems  in  development  -f  facilities 
for  access  to  it  and  for  the  use  of  adjacent  tracts,,  the  t jes  of  which 
are  dependent  upon  or  in  connection  with  the  use  of  the  lake,  For  ex- 
ample,,  boat  docking  or  other  boat  handling  and  service  facilities  are 
more  difficult  and  expensive  to  provide  where  they  must  be  designed  to 
follow  and  maintain  contact  and  connection  with  the  water  at  all  levels 
and  particularly  if  the  shoreline  recedes  rapidly  with  the  drawdown,,  In 
cases  where  roads  must  contact  the  shore  for  the  transfer  of  cargo  from 
vehicle  to  water  transportation  or  vice  versa,,  such  roads  either  must 
have  roadbed  materials  and  be  on  slopes  or  grades  extending  into  the 
flowage  area  so  they  will  not  be  damaged  by  inundation , or  there  must- 
be  some  flexible  system  of  transfer  structures  and  equipment  devised, 
either  of  which  is  always  less  satisfactory  than  facilities  on  reason- 
ably stabilized  shorelines,,  For  these  reasons  it  is  obvious  that  the 
least  suitable  parts  of  the  lake  for  recreational  uses  would  be  those 
places  near  the  head  of  the  flowage  where  the  water  is  shallowest  and 
the  lakebed  would  first  be  exposed  by  relatively  light  drawdown , Con- 
versely, the  tracts  with  the  most  suitable  conditions  are  those  with 
adequate  and  level  enough  ground  for  developments  and  operations  near 
the  lake,,  but  with  the  immediate  shoreline  slope  steep  enough  on  at  least 
some  of  the  frontage  to  insure  that  the  water  would  not  recede  very  far 
at  times  of  normal  drawdown  during  the  period  of  recreational  use. 

Descriptions  of  tracts  inventoried,,  The  map  in  figure  6l  shows  about  a 
dozen  tracts  along  and  adjacent  to  the  proposed  reservoir  which  were 
looked  over  in  a general  way  and  which , in  consideration  of  the  above- 
discussed  factors  and  principles,  would  be  of  particular  value  for 
recreational  use  in  connection  with  the  proposed  reservoir „ The  follow- 
ing numbered  paragraphs  correspond  to  the  numbers  on  the  map: 

Tract  1,  This  area  Is  at  present  accessible  by  a branch  logging 
road  off  the  J,  Neils  Lumber  Company  road  up  the  south  side  of  the 
Kootenai  and  Fisher  Rivers „ The  Neils"  south-side  road  from  a 
little  way  out  of  Libby  to  some  distance  past  the  south  end  of 
the  dam  site  is  along  a steep  hillside  where  the  slopes  are  too 
great  and  too  sustained  to  provide  any  useful  sites  of  ground „ 

At  \ to  3/4  of  a mile  eastward  from  the  dam  site,  a branch  logging 
road  leads  up  to  a relatively  flat  bench  of  perhaps  10  or  15  acres . 
This  bench  would  be  a few  feet  above  the  high-water  line  of  the 
proposed  reservoir , and  it  is  believed  would  provide  a good  site 
for  lake  access  and  waterfront  developments.  The  bench  lies  at 
the  lower  edge  of  a sizable  basin,  near  the  top  of  a hill  and 
tributary  ridge,  and  slopes  generally  to  the  northward  toward  the 
main  river  canyon.  The  topography  of  the  basin  is  rolling,  but 
not  rough,  and  is  characterized  by  small  knolls  and  ridges  and 
several  relatively  flat  shelf-like  benches  of  a few  to  several 
acres  each,  on  varying  levels,  all  of  which  could  be  made  acces- 
sible by  roads  without  difficulty.  The  area  is  all  timbered  with 
Douglas-fir,  ponderosa,  and  lodgepole  pine.  It  has  been  cut- 
over and  the  larger  timber  removed.  The  slopes  from  this  basin 
and  its  frontage  into  the  proposed  reservoir  are  quite  steep. 

This  close  to  the  dam  site  there  would  always  be  deep  water,  with 
the  shoreline  not  too  far  away  even  with  considerable  drawdown. 
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It  was  not  determined  whether  there  was  any  source  of  domestic  water- 
supply  for  this  tract  other  than  created  by  the  reservoir  storage . 

The  most  usable  portion  is  in  Sections  31  and  32,  T31N,  R30W,  and 
Section  5S  T30N,  R30W.  Section  31  is  private  land;  the  other  two 
sections  are  national  forest 0 

This  undoubtedly  would  be  one  of  the  most  strategically  located, 
useful,  and  valuable  areas  on  the  reservoir,,  It  would  be  in  demand 
for  industrial  and  utility  uses  and  some,  perhaps  most,  of  its  front- 
age might  have  to  be  devoted  primarily  to  those  purposes.  However, 
it  is  probably  big  enough  to  accommodate  some  recreational  use  also. 

If  this  location  is  found  on  further  examination  to  warrant  recreation- 
al development,  this  development  should  consist  of  at  least  public 
boat  docking  and  service  facilities,  either  publicly  or  commercially 
operated,  or  both,  and  a public  camp  and  picnic  area.  The  picnic  and 
camp  areas  may  be  several  hundred  feet  back  from  the  lakeshore,  if 
necessary  (camping  farther  than  the  picnicking),  but  there  should  be 
a convenient  and  direct  access  from  them  to  the  lake  for  the  users. 

The  national  forest  ownership  should  safeguard  the  public  interests. 
This  tract  has  an  estimated  development  capacity  of  30  campers  and 
70  picnickers. 

Tracts  2 and  3.  These  areas  are  at  present  accessible  by  a logging 
road  out  of  Rainy  Creek.  They  are  similar  in  elevation  and  general 
character  of  ground  to  Tract  1 and  are  timbered  but  have  been  logged 
more  heavily,  and  the  present  stand  is  therefore  more  open.  The 
slopes  being  generally  southerly  are  drier  than  those  in  Tract  1. 

There  would  not  be  as  much  ground  suitable  for  recreation  as  in 
Tract  1,  but  there  are  a number  of  small  benches  and  some  larger 
areas  of  up  to  several  acres  of  moderate  to  gently  sloping  ground 
on  the  tops  of  knolls  or  in  bowl-like  places  at  the  heads  of  small, 
dry  gulch  courses.  Most  of  this  usable  ground  would  probably  be 
40  to  50  feet  or  more  above  the  highwater  mark,  but  there  is  some 
frontage  close  to  it.  The  slope  from  the  edge  of  the  tracts  to  the 
river  is  quite  steep  and  being  near  the  dam  would  be  assured  of  some 
of  the  most  sustained  water  frontage  of  the  project.  There  is  no 
surface  evidence  of  a source  of  domestic  water  above  or  near  the  level 
of  these  tracts.  Power-supplied  systems  from  water  tables  which  are 
expected  to  be  created  by  the  reservoir  storage  probably  would  have 
to  be  depended  upon.  These  tracts  probably  would  be  most  needed  for 
public  facilities  if  domestic  water  could  be  provided.  It  is  thought 
that  one  of  the  higher  points  of  Tract  2 would  make  a good  site  for 
viewpoint  facilities.  There  is  an  excellent  view  from  here  across 
Libby  and  the  surrounding  valley  toward  the  rugged  mountains  of  the 
Cabinet  Wilderness  area  and  for  at  least  4 or  5 miles  up  the  reservoir. 
This  tract  has  an  estimated  capacity  of  75  campers  and1 picnickers. 

Tract  4.  This  tract  is  good  usable  ground  in  a shelf-like  or  bench- 
like break  and  relatively  steep  slopes.  Chance  for  access  roeds  to  it 
from  Rainy  Creek  is  good.  Usable  ground  would  be  found  through  a 
distance  of  about  | mile.  It  appears  to  have  potentially  good  rec- 
reational value  for  the  same  purposes  as  Tracts  1,  2,  and  3.  Its 
estimated  capacity  is  60  picnickers  and  campers. 
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Tract  5°  This  tract,  which  it  appears  might  be  usable  for  some 
recreational  development,  is  national  forest  land  along  the  Fisher 
River  arm  of  the  reservoir,.  It  is  a timbered  tract  on  the  top  of 
the  first  bench  above  the  floodline  of  the  reservoir.  An  undesirable 
feature  is  the  fact  that  it  would  be  nearer  the  head  of  this  arm  of 
the  reservoir  where  the  water  would  be  only  a few  feet  deep  over 
the  wide  valley  when  full.  Thus,  a drawdown  of  as  little  as  10  to 
15  feet  would  expose  extensive  areas  of  the  lake  bottom,,  For  this 
reason  this  tract,  as  well  as  some  of  the  good  terrain  across  and 
back  from  the  river  on  Doe  and  Fawn  Creeks,  is  not  expected  to  be 
of  high  recreational  value.  However,  Tract  5 should  be  kept  avail- 
able for  possible  public  needs.  Its  estimated  capacity  is  30 
campers  and  picnickers. 

Tract  6.  This  number  is  used  to  identify  a general  area  extending 
from  Cripple  Horse  Creek  near  Warland  southward  to  Dunn  Creek.  It 
includes  and  represents  generally  the  face  of  the  slope  toward  the 
reservoir  and  toward  the  arms  of  the  lake  which  would  extend  some 
distances  up  the  side  drainages  of  Cripple  Horse,  Canyon  and  Dunn 
Creeks.  The  topography  of  the  slopes  within  the  tract  is  not  for- 
midable and  there  are  many  areas  and  sites  within  it  of  level  or 
gently  sloping  ground  which  might  be  developed  for  recreational 
occupancies  and  services.  All  three  of  the  creeks  named  are  fair 
size,  with  water  satisfactory  for  domestic  purposes.  What  sources 
of  water  may  be  available  in  other  parts  of  the  tract  have  not  been 
explored.  There  should  be  public  recreational  ground  developments 
on  or  near  each  of  the  three  side  drainage  arms  and  each  would  also 
be  a logical  location  for  boat  docks  or  prepared  launching,  landing, 
and  loading  places.  One  or  more  of  these  might  be  in  connection 
with  a public  service  operation,  at  least  one  of  which  probably 
would  be  needed  in  this  vicinity  on  the  east  side  of  the  reservoir, 
and  it  would  be  well  to  have  available  a place  for  it  in  this  tract. 
Fore  ground  suitable  for  such  purposes  is  probably  available  near 
Cripple  Horse  Creek  than  at  either  Canyon  or  Dunn  Creeks.  That 
would  have  to  be  determined  by  a more  thorough  examination.  Some 
of  the  lake  frontage  in  this  tract  between  the  side  drainages  might 
be  sites  suitable  for  youth  or  other  organization  camp  developments, 
and  this  should  be  kept  in  mind  in  further  examinations.  Its  es- 
timated capacity  is  200  picnickers  and  campers,  50  resort  guests, 
and  100  organization  campers. 

Tract  7°  The  flowage  area  at  elevation  of  2459  feet  would  extend  up 
Jackson  Creek  a mile  and  a half  or  more.  There  are  1 or  2 limited- 
sized sites  near  the  junction  of  the  north  and  south  forks  of  the 
creek  accessible  at  present  by  a logging  road.  The  area  has  been 
logged  over  moderately  heavy  in  places,  but  there  is  still  a satis- 
factory timber  cover  for  recreation.  This  is  the  first  tract  of 
ground  suitable  for  recreational  developments  on  the  west  side  for 
a considerable  distance  above  Tract  4.  Because  of  this  interval, 
a public  camp  and  picnic  place  would  be  needed  or  desirable  here. 

Most,  if  not  all,  of  the  tract  is  private  ownership,  and  ground 
adjacent  to  the  reservoir  might  not  be  available  for  public  rec- 
reation unless  the  acquisition  for  the  reservoir  is  by  legal  sub- 
divisions which  might  include  it.  If  necessary  to  use  national 
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forest  areas  for  campgrounds,  they  would  be  slightly  farther  from  the 
lake  on  Jackson  Creek  but  might  not  be  less  desirable,  because  of  the 
fact  that  the  extreme  head  of  this  arm  of  the  lake  would  be  subject  to 
receding  shoreline  and  exposed  lakebottom  even  with  moderately  light 
drawdown,,  Its  estimated  capacity  is  25  campers  and  picnickers* 

Tracts  8 and  8a„  Tract  8 is  the  top  and  the  north,  west,  and  south 
slopes  of  a prominence  between  Barron  Creek  and  the  river*  The  pro- 
posed reservoir  flowage  would  extend  up  Barron  Creek  a mile  or  so, 
more  or  less  encircling  the  tract 0 There  would  be  additional  partial 
encircling  of  it  to  the  north  which  would  leave  a neck  of  land  only  a 
few  chains  wide  to  prevent  the  tract  becoming  an  island,  and  over  which 
it  could  be  accessible  by  road*  A logging  road  leads  into  it  at  that 
point  at  present,  and  some  logging  has  been  done  over  the  area  which 
has  removed  mainly  only  the  scattered,  large,  mature  trees,,  There  is 
good  and  attractive  timber  cover  for  recreational  purposes „ Barron 
Creek  Canyon  below  this  site  is  almost  a gorge  for  a half  mile  or  more 
from  the  river  so  that  there  would  be  deep  water  in  it  least? half *of 
the  arm  of  the  lake  adjacent  to  this  tract „ The  extreme  head  of  the 
flowage  here  would  spread  out  over  the  ground  varying  in  slope  from 
the  steep  slopes  of  the  canyon  to  quite  flat  so  that  it  would  be 
possible  to  develop  points  of  access  to  the  water  for  almost  any 
conditions  that  might  have  to  be  met*  There  is  no  evidence  of  avail- 
able water  for  domestic  use  for  this  tract  other  than  from  Barron 
Creek „ The  tract  has  topography  usable  enough  and  is  of  sufficient 
size  to  accommodate  operation  of  commercial  services  for  boats,  resort 
facilities,  and  camp  and  picnic  developments „ Half  or  more  of  the 
tract  is  national  forest  and  the  remainder  private  ownership,  which 
probably  would  be  purchased  in  the  acquisition  of  reservoir  rights 
of  way* 

Tract  8a  is  on  prominence  directly  across  Barron  Creek  Canyon  from 
Tract  8„  It  appears  to  be  more  heavily  timbered  and  topographically 
is  similar,  although  much  smaller  In  size*  It  probably  would  not 
have  capacity  for  more  than  one  form  of  use  of  development,  but  is  a 
fairly  good  point  of  access  to  the  lake,  the  arm  of  which  extends  into 
Bar.ron  Creek  Canyon  offering  a sheltered  harbor,,  This  arm  would  be 
deep  enough  to  maintain  fairly  good  connections  with  the  lake  except 
when  there  is  considerable  drawdown „ Both  Tracts  8 and  8a  have  high 
spots,  excellent  for  viewpoints  up  and  down  the  reservoir,,  The  es- 
timated capacity  of  Tracts  8 and  8a  is  75  campers  and  picnickers 
and  50  resort  guests* 

Tract  9°  On  the  north  side  of  Bristow  Creek  from  about  Everett  Creek 
eastward  across  Sections  10  and  11,  T32N,  R29W  is  a bench  which  would 
be  above  the  reservoir's  high  waterline „ This  bench  has  a generally 
moderate  to  gentle  slope  with  a slightly  uneven  or  rolling  surface 
of  small  knolls,  low  broad-topped  ridges,  and  shallow  hollows  or  basinso 
Although  cutover,  there  is  a very  attractive  timber  cover  of  young- 
growth  Douglas-fir,  ponderosa  pine,  and  lodgepole  pine„  There  has 
been  no  logging  recently  in  the  area*  There  are  a number  of  places 
in  this  tract  which  are  suitable  for  recreational  facilities „ An 
arm  of  the  reservoir  lake  would  extend  up  Bristow  Creek  far  enough 
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to  form  a long  water  frontage 0 The  slope  from  the  edge  of  the 
bench  down  to  the  creek  level  is  steep  and  the  water  would  be 
sufficiently  deep,  at  least  toward  the  east  end  of  the  tract, 
to  permit  fairly  good  approaches  to  the  lake  from  the  use  areas 
when  the  drawdown  is  only  light  to  moderate „ The  slopes  east- 
ward into  the  reservoir  from  the  extreme  east  end  of  the  tract 
are  quite  gradual , It  is  possible  to  find  at  some  point  adjacent 
to  this  tract  almost  any  degree  of  slope  that  might  be  needed 
for  any  design  of  approach,,  No  source  of  domestic  water-supply 
was  seen  on  the  tract  other  than  from  Everett  Creek,  but  that 
is  a very  good  fair-size  stream.  In  the  event  the  dam  is  built, 
this  tract  should  be  developed  for  camp  and  picnic  grounds, 
boating  and  other  public  service  facilities  and  operations, 
perhaps  including  general  resort  services  with  cabins,  meals, 
etc.  These  types  of  developments  and  services  are  similar  to 
those  indicated  for  Tract  8,  If  the  water  frontage  of  Tract  9 
proved  to  be  as  satisfactory  as  at  Tract  8,  Tract  9 might  be 
the  more  desirable  of  the  two,  particularly  for  commercial  fa- 
cilities, Its  estimated  capacity  is  100  campers  and  picnickers 
and  50  resort  guests, 

Bristow  Creek  is  one  of  the  probable  locations  of  permanent  log- 
ging facilities  on  the  lake.  However,  the  transportation  planning 
and  other  reservoir  project  studies  indicate  the  logging  facil- 
ities would  be  located  on  the  south  side  of  the  Creek,  If  this 
is  done,  competition  between  these  facilities  and  recreational 
uses  would  be  avoided  or  minimized. 

Tracts  10  and  10a,  An  arm  of  the  reservoir  would  extend  up  Ten 
Mile  Creek  about  3/4  of  a mile  from  the  river.  The  slopes  toward 
the  north  side  of  Ten  Mile  Creek  contain  some  bench-like  breaks 
which  are  well  above  the  high  water  elevation.  The  largest  of 
these  benches  is  probably  not  over  4 or  5 acres,  with  1 or  2 
smaller  ones  of  an  acre  or  two.  The  soil  is  a composition  of  clay 
and  gravel  and  the  slopes  from  the  tract  into  the  flowage  area 
are  of  sufficient  variety  to  permit  developing  almost  any  kind 
of  approach  that  might  be  desired.  This  tract  and  the  slopes 
above,  high  up  the  mountainside,  are  traversed  by  mountain  skid 
roads  and  have  been  logged  over.  The  area  was  logged  on  a care- 
ful selective  basis  and  the  remaining  timber  cover  is  a nice  open 
stand  of  smaller  size  trees. 

The  recreational  uses  which  are  proposed  here  are  camp  and  picnic 
areas,  with  boat  landing  and  handling  facilities,  perhaps  operated 
in  connection  with  other  commercial  services  since  there  might 
not  be  any  other  place  for  such  developments  for  several  miles 
either  way  from  this  point  on  the  east  side  of  the  reservoir.  Its 
estimated  capacity  is  60  campers  and  picnickers.  Ten  Mile  Creek 
is  a satisfactory  stream  for  domestic  water  supply. 

Tract  10a  is  about  b mile  up  Ten  Mile  Creek  from  Tract  10  and  on 
the  south  side  of  the  creek.  It  is  in  the  mouth  of  a side  drain- 
age and  occupies  what  appears  to  be  a flat  or  gently  sloping  al- 
luvial fan.  Timber  cover  is  a moderately  heavy  young-growth  stand. 
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The  ground  was  not  actually  examined  and  the  extent  of  the  tract  was  not 
carefully  determined  but  it  is  probably  about  the  size  of  Tract  10 „ It 
would  not  be  adjacent  to  the  lakeshore  but  would  be  within  convenient 
distance o If  more  area  is  not  required  for  public  services  at  Ten  Mile 
Creek  than  can  be  accommodated  on  Tract  10 <,  Tract  10a  would  make  a good 
site  for  an  organization  camp  or  semipublic  use,  It  would,,  of  course,, 
also  be  suitable  for  a summer  home  tract s but  it  probably  would  be  pru- 
dent not  to  assign  it  to  that  use  until  it  is  known  that  all  needs  for 
lands  for  higher  priority  purposes  at  Ten  Mile  Creek  are  provided  for* 
Its  estimated  capacity  is  50  campers  or  75  organization  campers „ 

Tract  11 o The  flowage  of  the  proposed  reservoir  extends  up  the  Big 
Creek  drainage  some  2 miles  or  more0  A road  extends  up  Big  Creek  from 
the  rivers  taking  off  from  the  state  highway  a mile  above  the  mouth  of 
the  creek,  The  extreme  eastern  part  of  Tract  11  is  a small  bench  area 
of  probably  not  over  3 or  4 acres  between  the  Big  Creek  road  and  the 
high  waterline  of  the  reservoir 0 The  Big  Creek  road  westward  from  here 
is  just  about  on  the  proposed  flowage  line,  The  area  that  would  be  us- 
able adjacent  to  the  reservoir  in  Big  Creek5  therefore 9 is  on  the  upper 
side  of  the  present  road„  It  Is  a strip  between  the  lakeshore  and  the 
foot  of  the  steep  mountin  slopes 9 varying  in  width  from  2 to  5 or  6 
chains o The  timber  is  a somewhat  scattered  and  noncommercial  stands 
but  is  a reasonably  satisfactory  cover  for  a recreational  purpose „ The 
soil  is  for  the  most  part  rocky,,  with  deposits  of  large  surface  boulders 
in  places 5 but  there  are  several  places  where  the  ground  is  good  over 
areas  of  perhaps  2 or  3 acres „ Big  Creek  is  a satisfactory  stream  for 
domestic  water  supply.  Since  this  is  the  only  tract  so  far  found  or 
indicated  for  15  miles  or  more  either  way  along  the  west  side  of  the 
proposed  reservoir 3 it  should  be  held  entirely  for  public  uses.  Its 
estimated  capacity  is  100  campers  and  picnickers. 

Tract  12 o This  tract  would  not  be  on  the  shores  of  the  reservoir,,  but 
it  is  included  in  the  inventory  because  it  is  within  short  driving 
distance  of  the  proposed  relocation  route  of  the  main  state  highway  in 
Study  3o  It  is  several  acres  in  extent 9 relatively  levels  and  gener- 
ally suitable  for  a public  camp  and  picnic  area.  Once  the  site  of  a 
logging  camp  known  as  Camp  325  it  has  subsequently  been  used  for  pic- 
nic grounds.  It  is  so  listed  in  forest  survey  development  records s 
having  been  improved  by  constructing  sanitation  and  minor  convenience 
facilities.  Its  estimated  capacity  is  75  campers  and  picnickers. 

Relation  of  recreation  to  dam  project,,  The  increased  recreational  use 
resulting  from  the  creation  of  the  reservoir  would  greatly  enlarge  the 
responsibilities  of  the  Forest  Service  In  that  field,,  for  practically  all 
of  the  prospective  frontage  Is  national  forest.  As  compared  with  very 
limited  facilities  now,  we  see  an  eventual  demand  fors  2 organization 
camps  with  a capacity  of  175  persons  daily s 3 resorts  with  a capacity  of 
150  persons  daily,,  and  13  camp  and  picnic  grounds  with  a capacity  of  925 
persons  daily.  Responsibility  for  planning  and  development  of  the  recrea- 
tion facilities  would  be  carried  out  in  accordance  with  the  Memorandum  of 


Agreement  entered  into  between  the  Secretaries  of  War  and  Agriculture 
on  December  16,  1946 . The  Corps  would  have  some  responsibilities  for 
providing  recreational  facilities  during  the  construction  job0  By- 
coordinating  the  installation  of  such  facilities  with  ultimate  recrea- 
tional needs , development  of  the  resource  could  be  achieved  at  least 
cost  to  the  taxpayers „ 

Construction  work  would  bring  many  workers  and  their  families  into  the 
Zone  of  Influence.,  These  individuals  would  naturally  turn  to  the  out- 
standing scenic  attractions  of  the  area  for  some  of  their  recreation,. 
Unfortunately , this  area  lacks  the  facilities  to  handle  even  a moderate 
recreational  loadc  Failure  to  provide  campgrounds  and  picnic  areas  to 
bring  some  order  out  of  the  use  which  would  take  place  at  that  time 
could  aggravate  the  protection  problem  during  dry  summers „ Likewise , 
it  could  result  in  a very  undesirable  sanitation  problem  and  prevent 
many  people  from  enjoying  otherwise  available  benefits „ 

For  protection  sake,  it  would  be  desirable  to  provide  some  picnic  and 
campgrounds  during  the  building  period,,  The  maximum  daily  load  would 
be  likely  to  run  as  high  as  400  people „ There  are  various  places 
where  such  facilities  might  be  developed  to  handle  this  number « It 
would  appear  good  business,  however,  to  put  the  effort  and  investment 
into  the  areas  which  would  be  used  after  the  dam,  insofar  as  possible „ 
The  13  sites  discussed  in  the  preceding  pages  would  lack  the  lake 
frontage  at  that  time  but,  for  the  most  part,  they  would  nevertheless 
be  attractive  recreational  spots „ It  is  suggested,  therefore,  that 
sites  1,  2,  4,  9,  11,  and  12  be  developed  as  part  of  the  dam  project 
to  the  extent  of  providing  fireplaces,  tables,  drinking  water,  and 
sanitary  facilities „ Clearing  the  areas,  making  parking  places,  and 
building  the  above-mentioned  facilities  would  cost  $100  a person  pro- 
vided for,  or  about  $40,000 „ 
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APPENDIX  F.  TRANSPORTATION  PLANS , DAM  SITE  217 .0 


Appendix  C discusses  in  some  detail  the  existing  arterial  road  network 
in  the  Zone  of  Influence  (Study  0)  and  the  probable  cost  of  completing 
it  to  the  ultimate  standard „ The  road  plans  of  Studies  1,  2,  and  3 
have  been  compared  with  this  network,,  The  adequacy  of  Studies  4 and  5 
should  likewise  be  measured  against  Study  Oo  For  that  purpose  the  cost 
estimates  in  table  44  have  been  revised  somewhat  in  table  99o  This  is 
because  the  portion  of  Highway  37  between  River  Miles  204»9  and  217„0 
plus  a few  miles  of  other  main  road  would  no  longer  be  involved  in  the 
dam  project  though  they  still  require  some  improvement . 

Post dam  transportation  planning 


The  dam  site  at  River  Mile  217«0  has  one  big  advantage  over  the  lower 
dam  site„  It  would  result  in  a much  smaller  dislocation  of  existing 
transportation  facilities 0 Highway  37  could  remain  where  it  is  between 
Libby  and  River  Mile  217„0o  The  roads  in  the  Fisher  River  and  the 
heavy-duty  road  between  Libby  and  the  Fisher  River  would  be  undisturbed., 
Moreover,  absence  of  the  neck  of  the  reservoir  in  the  Fisher  River 
would  permit  more  direct  routing  of  the  railroad  and  the  east-side  road0 
In  planning  a transportation  system  for  this  dam  site  it  has  been  as- 
sumed that  the  railroad  east  from  Libby  would  remain  in  its  present 
location  to  the  mouth  of  Fisher  River  and  follow  the  Fisher  River  from 
there  to  the  mouth  of  Wolf  Creek,  up  Wolf  Creek  and  down  Fortine  Creek 
to  rejoin  the  existing  line  near  Stryker,  22  rail  miles  southeast  of 
Eureka „ 

Above  River  Mile  217o0,  along  the  Kootenai  River  itself,  the  postdam 
transportation  problem  remains  the  same0  A railroad  would  be  lost, 
a reservoir  gained0  Roads  that  now  follow  the  watergrade  of  the  valley 
bottom  would  be  forced  up  the  mountain  slopes  where  going  is  tough  and 
construction  costs  high„  For  that  reason  the  transportation  alterna- 
tives for  Dam  Site  217<>0  are  much  the  same  as  those  for  the  lower  site 
except  on  a smaller  scale0  It  has  been  shown  earlier  that  any  system 
which  depends  on  water  transportation  to  the  extent  that  seasonal 
operation  is  necessary  is  undesirable  and  infeasible „ We  have,  there- 
fore, analyzed  2 road  alternatives  here0  They  are  Studies  4 and  5S 
which,  with  respect  to  road  locations  above  the  dam  at  River  Mile  217o0, 
closely  resemble  Studies  2 and  3 respectively,,  The  approach  to  trans- 
portation planning,  and  the  road  and  water  facilities  designs  discussed 
on  pages  86  to  122  in  relation  to  the  lower  dam  site  likewise  form  the 
basis  for  the  estimates  in  Studies  4 and  5» 

Water  transportation  costs 

Reducing  the  length  of  the  reservoir  by  12  miles  (217o0  - 204o9)  would 
make  a proportionately  greater  reduction  in  the  volume  of  wood  moved 
by  water c For  example,  Studies  4 and  5 contemplate  moving -42  percent- 
fewer  logs  by  water  than  Studies  2 and  3°  Table  100  shows  the  average 
annual  timber  transport  by  water  planned  for  each  group  of  logging 
units  with  the  dam  at  River  Mile  217o0„ 
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Table  99.  Road  costs  for  dam  at  River  Mile  217.0 
1 Revision  of  Study  0 
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Correspondingly  fewer  fac- 
ilities would  be  required 
for  the  water  operations  if 
the  dam  were  at  the  upper 
site*  Tables  102  and  103 
list  these  facilities, 
their  estimated  original 
cost,  probable  useful 
life,  and  calculated  an- 
nual cost.  Note  that  as 
in  Studies  1,  2,  and  3 
part  of  the  cost  of  the 
water-handling  facil- 
ities would  be  borne  by 
the  dam  project  and  part  by  the  timber „ Table  101  shows  the  estimated 
maintenance  cost  of  the  water  facilities  for  Studies  4 and  5.  Though 
one  more  unloader  would  be  required  in  the  Study  4 plan,  the  same  vol- 
ume of  logs  and  cordwood  would  be  moved  by  water  in  each  case  and  it 
is  estimated  the  maintenance  costs  would  be  more  or  less  equal,  Table 
101  also  itemizes  the  actual  operating  costs  from  the  time  the  logs  are 
dumped  into  the  water  until  they  reach  the  mill.  Capital  charges  are 
not  included  in  this  table0  Comparison  with  table  56  for  the  lower  dam 
site  shows  that  water  transportation  is  considerably  more  expensive  in 
Studies  4 and  5.  This  is  because  the  dam  at  River  Mile  217.0  is  12 
miles  farther  from  Libby  and  the  truck  haul  from  load-out  facilities  to 
the  mill  would  be  relatively  expensive.  Likewise  the  fact  that  the 
water  haul  is  shorter  makes  it  somewhat  less  attractive. 


Table  100,  Average  annual  timber  volume 
which  would  be  transported 
by  water  in  Studies  4 and  5 


Sawtimber 

Cordwood 

Logging  unit 

Thousand 

group 

bd.ft. 

Cords 

Warland 

1,113 

1,906 

Stonehill 

5,602 

8,964 

R exford 

4,589 

5,480 

Total 

11,304 

16,350 

Table  101, 


Cost  of  maintaining  and  operating  water  facilities!/ , Dam 
Site  217o0 


Studies  4 and  5 


Sawlogs 

Per 

thousand 
bd.ft , 


Cordwood 

Per 

cord 


- - - - Dollars  -------- 


Maintenance 

1,03 

,41 

Bundle  and  into  water 

.39 

,23 

Towing 

»69 

.41 

Load-out 

.57 

o34 

Haul  to  mill 

4.28 

2,57 

Total 

6,96 

3.96 

1/Per  thousand  board  feet  and  per  cord  actually  moved  by  water.  Capital 
cost  not  included. 
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Table  102.  Investment  required  in  water  facilities  and  equipment,  Dam  Site  217.0 
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1/  Installed  by  Corps*  2/  In  part  by  Corps c 


Study  4 transportation  system 


Figure  62  shows  the  Study  4 transportation  system  which  is  generally  com- 
parable with  Study  2,  The  chief  difference  is  that  in  Study  4 it  is  pos- 
sible to  route  State  Highway  37  across  the  dam,  then  north  along  the  east 
side  of  the  reservoir  to  Five  Mile  Creek,  up  Five  Mile  Creek  to  IJS  Highway 
93  in  the  same  location  as  in  Study  20  As  compared  with  71<>6  miles  of  new 
state  highway  construction  in  Study  2,  only  42,3  miles  would  be  required 
in  Study  4,  The  reduction  is  possible  because  of  the  elimination  of  the 
highway  relocation  around  the  Fisher  River  arm  of  the  reservoir.  The  same 
lower  standard  roads  as  in  Study  2 are  proposed  along  the  east  face  of  the 
reservoir  north  of  Five  Mile  Creek  to  Eureka,  From  the  dam  north  along 
the  west  face  of  the  reservoir  to  Bristow  Creek,  a BB-24  construction 
standard  is  proposed.  North  of  Bristow  Creek  along  the  west  face  to  a 
connection  with  the  existing  road  system  opposite  Rexford,  the  same  DD-16 
road  construction  standard  as  in  Study  2 is  proposed,  A water  load-out 
facility  would  be  located  on  the  east  bank  of  the  reservoir  immediately 
upstream  from  the  dam.  This  facility  would  be  connected  by  a bridge  a- 
cross  the  Fisher  River  to  the  existing  mainhaul  road  on  the  south  side 
of  the  Kootenai  River,  The  cost  estimates  of  Study  4 assume  that  a pub- 
lic roadway  across  the  dam  is  feasible.  Should  this  not  be  the  case,  a 
bridge  across  the  Kootenai  River  below  the  dam  connecting  State  Highway 
37  with  the  proposed  east-side  road  would  be  necessary.  The  cost  of  the 
Study  4 transportation  system  would  be  increased  accordingly. 

No  additional  trails  would  be  required.  We  have  assumed  that  the  existing 
landing  field  near  Libby  is  too  far  from  River  Mile  217o0  for  it  to  be 
an  economical  source  of  gravel  for  the  dam.  Accordingly,  no  item  is  in- 
cluded for  replacing  this  field.  The  facilities  which  would  be  replaced 
are  indicated  below. 

Roads 

Route  W9  Sections  A to  E,  inclusive,  provides  a yearlong  log-haul 
and  protection  route  along  the  west  side  of  the  reservoir  from  a 
connection  with  existing  State  Highway  37  below  the  dam  to  a 
connection  above  flowline  with  the  existing  road  systems  on  the 
west  bank  opposite  Rexford,  No  reservoir  bridge  crossing  is 
provided. 

Route  E,  Sections  B to  E,  inclusive,  is  the  planned  relocation  of 
State  Highway  37.  Section  A of  Route  E is  not  on  the  highway  re- 
location route.  The  highway  traffic  comes  onto  Section  B of 
Route  E from  the  assumed  public  roadway  across  the  dam. 

Route  E-N,  Sections  A to  E,  inclusive,  provides  a low-standard 
route  along  the  east  face  of  the  reservoir  from  the  highway  con- 
nection at  Five  Mile  Creek  north  to  Eureka, 

Water  facilities 

Since  no  reservoir  bridge  is  provided  by  the  Study  4 road  system, 
there  would  be  2 project-financed  ''permanent"  dumps  located  as  follows 

Dump  A at  Pinkham  Creek 
Dump  B at  Dodge  Creek 


£ 

in 
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cr 
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"Temporary1*  dumps  financed  by  national  forest  timber  would  be 
required  as  follows; 

Dump  D-5  at  McGuire  Creek 
Dump  D-6  at  Big  Creek 
Dump  D-8  at  Ten  Mile  Creek 

Rail  facilities 


The  required  railroad  reload  landings  along  the  relocation  of  the 
Great  Northern  Railway,  financed  by  the  timber  operations,  would 
be  as  follows; 

Landing  1 at  Upper  Wolf  Creek 
Landing  2 at  Wolf  Prairie 
Landing  3 at  Tamarack  Creek 
Landing  4 at  mouth  of  Wolf  Creek 

The  Study  4 road  system  provides  main  haul  access  to  all  timber  areas 
and  no  supplementary  access  roads  to  be  financed  by  timber  operations 
would  be  required. 

It  is  proposed  to  locate  a ranger  station  for  the  new  Warland  Ranger 
District  adjacent  to  the  dam  at  Dunn  Creek  on  the  east  side  of  the 
reservoir,,  The  work  center  would  be  on  proposed  Highway  37  at  Warland 
Creek.  Since  no  bridge  crossing  is  provided  at  the  north  end  of  the 
reservoir  it  becomes  necessary  to  create  a new  ranger  district  on  the 
west  side,  with  headquarters  at  Big  Creek.  The  Rexford  Ranger  Station 
(relocated  at  Eureka)  is  still  required  for  the  east  side  district  at 
the  north  end  of  the  reservoir. 

The  cost  analysis  of  the  Study  4 road  system  is  summarized  in  table  104o 

Table  105  indicates  the  mode  of  transporting  wood  from  each  logging  unit. 
Following  is  an  explanation  of  each  route  shown  in  figure  62 . 

Route  W,  with  a total  length  of  50.9  miles,  is  on  the  same  location 
for  the  same  reasons  as  corresponding  sections  of  Routes  W and  W-N 
of  Study  5» 

Section  A,  103  miles  long  and  proposed  for  a BB=28  construction 
standard,  is  the  connection  for  the  relocation  of  State  Highway  37 
from  the  existing  highway,  across  the  dam,  to  the  beginning  of 
Section  B of  highway  Route  E. 

Section  B,  although  not  a part  of  Highway  37  relocation,  provides 
the  same  service  to  the  transportation  of  timber  from  west-side 
logging  units  as  in  Study  5«  It  also  provides  for  hauling  of 
winter  production  from  north  end  units  100,  101,  and  102 . In 
addition,  because  of  the  recreational  attractions  along  the  west 
side  of  the  reservoir  north  to  Bristow  Creek,  it  is  estimated 
15,000  recreational  cars  and  2500  commercial  vehicles  would  use 
this  route.  A BB-24  construction  standard  is  recommended  to 
safely  accommodate  the  combined  public  and  utilization  traffic. 
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Table  104  « Summary  of  road  system  cost  analyses 

Study  4 
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Table  1D5.  Annual  cut  by  logging  units  and  mode  of  transporting  wood 


Study  4 


Summer  cutting  : 

Winter  cutting 

lagging 

unit 

Sawlogs 

Pulpwood 

.*  Mode  of  transport  | 

Sawlogs 

Pulpwood 

[ Mode  of  transport 

Thousand 

Thousand 

bd.ft. 

Cords 

bd.ft. 

Cords 

Libby  group 

80 

232 

468 

Truck  via  existing  Highway  37 

- 

- 

- 

81 

716 

1,314 

Truck  via  existing  Highway  37 

- 

- 

- 

82 

365 

584 

Truck  via  existing  Highway  37 

- 

- 

- 

84 

589 

1,042 

Truck  via  Routes  W and  E 

- 

- 

- 

113 

1,290 

2,243 

Truck  via  Route  E 

511 

712 

Truck  via  Route  E 

179 

795 

1,286 

Truck  via  existing  Libby- 

- 

- 

- 

Jennings  road 

Warland 

group 

85 

171 

312 

Truck  via  Routes  W and  E 

- 

10 

- 

86 

354 

614 

Truck  via  Routes  W and  E 

489 

847 

Truck  via  Routes  W and  E 

87 

479 

823 

Truck  via  Routes  W and  E 

434 

744 

Truck  via  Routes  W and  E 

88 

744 

1,177 

Truck  via  Routes  W and  E 

611 

1,050 

Truck  via  Routes  W and  E 

89 

438 

759 

Truck  via  Routes  W and  E 

- 

- 

- 

108 

111 

- 

Truck  to  water  - no  planned  dump 

- 

- 

108 

1,002 

1,906 

Truck  to  Dump  8 

141 

68 

Truck  via  Route  E 

109 

1,202 

1,974 

Truck  via  Route  E 

233 

212 

Truck  via  Route  E 

110 

195 

470 

Truck  via  Route  E 

411 

498 

Truck  via  Route  E 

111 

1,164 

1,994 

Truck  via  Route  E 

695 

1,114 

Truck  via  Route  E 

112 

571 

1,214 

Truck  via  Route  E 

496 

768 

Truck  via  Route  E 

Stonehill 

group 

90 

566 

889 

Truck  to  Dump  6 

91 

621 

1,133 

Truck  to  Dump  6 

94 

700 

1,250 

Truck  to  Dump  6 

97 

716 

1,007 

Truck  to  Dump  6 

98 

453 

808 

Truck  to  Dump  6 

106 

1,641 

2,160 

Truck  to  Dump  A 

107 

905 

1,717 

Truck  to  Dump  5 

0 

Rexford 

group 

99 

973 

895 

Truck  to  Dump  B 

- 

- 

- 

100 

669 

932 

Truck  to  Dump  B 

474 

615 

Truck  via  Routes  W and  E 

101 

387 

555 

Truck  to  Dump  B 

332 

476 

Truck  via  Routes  W and  E 

102 

769 

1,119 

Truck  to  Dump  B 

754 

1,221 

Truck  'via  Routes  W and  E 

103 

659 

891 

Truck  to  Dump  A 

940 

1,318 

Truck-rail  via  Eureka 

104 

207 

249 

Truck  to  Dump  A 

1,139 

1,367 

Truck-rail  via  Eureka 

105 

925 

839 

Truck  to  Dump  A 

670 

603 

Truck-rail  via  Eureka 

Lower  Fisher  group 

151 

4 55 

753 

Truck  via  existing  Libby- 

134 

183 

Truck  via  existing  Libby- 

Jennings  road 

Jennings  road 

152 

499 

727 

Truck  via  existing  Libby- 

90 

108 

Truck  via  existing  Libby- 

Jennings  road 

Jennings  road 

153 

343 

480 

Truck  via  existing  Libby- 

62 

» 83 

Truck  via  existing  Libby- 

Jennings  road 

Jennings  road 

154 

450 

484 

Truck  via  existing  Libby- 

235 

205 

Truck  via  existing  Libby- 

Jennings  road 

Jennings  road 

155 

207 

565 

Truck  via  existing  Libby- 

438 

507 

Truck  via  existing  Libby- 

Jennings  road 

Jennings  road 

Mid-Fisher 

group 

149 

595 

754 

Truck-rail  via  Landing 

113 

143 

Truck-rail  via  Landing  4 

156 

401 

402 

Truck-rail  via  Landing  4 

236 

237 

Truck-rail  via  Landing  4 

157 

217 

213 

Truck-rail  via  Landing  4 

67 

65 

Truck-rail  via  Landing  4 

158 

226 

209 

Truck-rail  via  Landing  4 

149 

137 

Truck-rail  via  Landing  4 

160 

671 

758 

Truck-rail  via  Landing  4 

204 

231 

Truck-rail  via  Landing  4 

161 

247 

257 

Truck-rail  via  Landing  4 

70 

73 

Truck-rail  via  Landing  4 

162 

282 

294 

Truck-rail  via  Landing  4 

154 

199 

Truck-rail  via  Landing  4 

163 

489 

465 

Truck-rail  via  Landing  4 

122 

116 

Truck-rail  via  Landing  4 

Upper  Fisher  group 

174 

850 

1,284 

Truck  via  U.S.  Highway  2 

102 

154 

Truck  via  U.S.  Highway  2 

164 

30 

24 

Truck  via  U.S.  Highway  2 

114 

89 

Truck  via  U.S.  Highway  2 

165 

316 

259 

Truck  via  U.S#  Highway  2 

376 

307 

Truck  via  U.S.  Highway  2 

166 

272 

204 

Truck  via  U.S.  Highway  2 

408 

305 

Truck  via  U.S.  Highway  2 

167 

475 

869 

Truck  via  U.S.  Highway  2 

119 

217 

Truck  via  U.S.  Highway  2 

168 

1,569 

2,639 

Truck  via  U.S.  Highway  2 

11 

18 

Truck  via  U.S.  Highway  2 

169 

1,951 

3,268 

Truck  via  U.S.  Highway  2 

- 

- 

- 

170 

471 

549 

Truck  via  U.S.  Highway  2 

23 

27 

Truck  via  U.S.  Highway  2 

171 

1,588 

2,403 

Truck  via  U.S.  Highway  2 

- 

- 

- 

172 

1,031 

1,134 

Truck  via  U.S.  Highway  2 

437 

482 

Truck  via  U.S.  Highway  2 

173 

431 

307 

Truck  via  U.S.  Highway  2 

204 

143 

Truck  via  U.S.  Highway  2 

Wolf  Creek 

group 

139 

2,270 

3,515 

Truck-rail  via  Landing  I 

- 

- 

- 

140 

1,039 

1,517 

Truck-rail  via  Landing  2 

460 

671 

Truck-rail  via  Landing  2 

141 

436 

531 

Truck-rail  via  Landing  2 

76 

92 

Truck-rail  via  Landing  2 

142 

'1,479 

1,320 

Truck-rail  via  Landing  2 

531 

532 

Truck-rail  via  Landing  2 

143 

327 

493 

Truck-rail  via  Landing  2 

306 

461 

Truck-rail  via  Landing  2 

144 

1,530 

1,807 

Truck-rail  via  Landing  3 

429 

506 

Truck-rail  via  Landing  3 

150 

756 

692 

Truck-rail  via  Landing  4 

230 

210 

Truck-rail  via  Landing  4 

Total  for  zone 

of  influence 

(except  logging 

units  92,  93,  95 

96) 

42,512 

61,800 

14,230 

18,124 
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.Sections  C,  D,  and  E are  identical  in  length,  service,  recommended 
construction  standard,  and  cost  to  Sections  E,  F,  and  G,  respectively, 
of  Route  W of  Study  2„ 

Route  W,  entailing  a 140-mile  round  trip  to  Libby,  is  the  only  practi- 
cable outlet  for  those  families  living  within  the  Zone  of  Influence  at 
the  northwest  end  of  the  reservoir,,  The  usability  of  that  outlet  during 
winter  months  would  depend  upon  snow  removal  in  connection  with  timber 
hauling „ It  is  unlikely  that  Lincoln  County  could  perform  the  snow  re- 
moval job  during  those  periods  if  timber  were  not  being  hauled  over 
this  route o 

Route  E,  except  for  Section  A,  is  the  Study  4 relocation  of  State  High- 
way 37  o 


Section  A,  3<>0  miles  long,  is  identical  to  Section  A of  Route  E of 
Study  5°  It  provides  for  the  truck  haul  of  timber  from  the  load- 
out  facility  near  the  dam0  It  also  would  carry  the  summer  and  win- 
ter logs  hauled  directly  to  Libby  via  the  Libby- Jennings  road  from 
west  and  east-side  logging  units  as  far  north  as  Geibler  and  Five 
Mile  Creeks  and  the  winter  production  from  units  100,  101,  and  102 „ 

In  calculating  the  timber  transportation  costs,  the  1,,6-mile  travel 
distance  across  the  dam  and  east  abutment  area  has  been  included 
for  the  west-side  timber  production  which  is  trucked  direct  to 
Libby0  This  section  is  recommended  for  a BB-28  construction  stand- 
ard c 

Section  B,  7<»4  miles  long,  is  a part  of  the  State  Highway  37  reloca- 
tion and  is  recommended  for  a BB-28  construction  standard  to  permit 
the  log  haul  economies  of  "off-highway'1  equipment „ It  is  estimated 
that  50,000  recreational  cars  and  30,000  commercial  vehicles  would 
travel  this  section  each  year„  It  would  handle  all  of  the  wood 
production  along  the  east  side  of  the  reservoir  north  to  Ten  Mile 
Creek o The  1, 6-mile  distance  across  the  dam  and  east  abutment  area 
has  been  added  to  the  7o4“mile  length  of  this  section  in  calculating 
the  transportation  costs,  via  Route  E,  of  the  public  and  forest  ad- 
ministration traffic o 

Section  C is  also  part  of  State  Highway  37  relocation „ It  carries 
the  same  estimated  public  traffic  as  preceding  Section  B and  is 
proposed  for  the  same  BB-28  construction  standard,  since  the  use 
of  "off-highway11  equipment  on  the  comparatively  long  through  haul 
to  Libby  would  result  in  substantial  savings  in  timber  transportation 
costs  o 

Sections  D and  E are  identical  in  location,  service,  construction 
standard  (BB-24),  and  cost  to  corresponding  Sections  F and  G of 
Route  E of  Study  2. 

Route  E-N  is  identical  in  all  respects  to  Route  E-N  of  Study  2„ 

Table  106  summarizes  the  total  estimated  construction  and  maintenance 

cost  of  the  transportation  facilities  which  are  planned  for  restora- 
tion in  Study  4 except  for  the  water  facilities „ 
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Table  106,  Nummary  of  recommended  Libby  project  transportation  system 
restoration  costs,  except  water  facilities 

Study  4 


s Construction 

; Annual  costs  % 

Annual 

timber 

“Miles 

Cost 

•' Capital  'tenancei 

Total  ° 

volumes 

: served 

Sawlogs.° 

Pulpwood 

- - 

------ 

Dollars  ----- 

- - - 

Thousand 
bd „ ft , 

Cords 

Roads 

State  High- 
ly 37  1 i 

relocation- 

42,3 

3,990,124 

169, 580  34,320 

203,900 

5,108 

8,873 

All  other 

90,0 

9,620,557 

408,874  37,543 

446,417 

20,362 

31,409 

Total 

132,3 

13,610,681 

578,454  71,863 

650,317 

25,470 

40,282 

1/Includes  1,6 

miles 

across  the  dam  and  approaches. 

Study  5 transportation  system 


Figure  63  shows  the  Study  5 transportation  system.  It  is  very  similar  to 
Study  3 for  the  lower  dam  site  except  that  Highway  37  follows  the  reservoir 
for  the  entire  distance  between  Mile  217,0  and  Webb  Mountain,  and  the  east™ 
side  road  crosses  the  river  on  the  darn.  Downstream  from  River  Mile  217,0 
the  east-side  road  is  connected  by  a bridge  across  the  Fisher  River  with 
the  existing,  and  undisturbed,  main  log-haul  Libby-Jennmgs  Road  759,  The 
water  load-out  facility  would  be  located  on  the  east  bank  of  the  reservoir 
immediately  upstream  from  the  dam,  and  the  above  road  would  serve  as  the 
truck  route  to  Libby  for  all  water-transported  timber  as  well  as  for  the 
east-side  timber  north  to  Five  Mile  Creek,  which  is  trucked  direct.  Like™ 
wise,  it  would  serve  for  direct  trucking  of  west-side  timber  from  as  far 
north  as  Geibler  Creek,  This  timber  would  be  routed  across  a proposed 
roadway  on  the  dam  itself.  In  Study  5 it  is  considered  that  use  of  a 
roadway  on  the  dam  would  be  restricted  to  commercial  traffic.  The  con- 
struction standards  of  the  east-side  road  are  based  on  the  assumption 
that  no  public  traffic  would  be  fed  out  on  it  from  the  roadway  crossing 
the  dam  as  the  relocation  of  State  Highway  37  is  available  on  the  west 
side. 

As  in  Study  4,  no  additional  trails  would  be  required  under  the  Study  5 
transportation  system.  Likewise,  it  has  been  assumed  that  the  existing 
landing  field  at  Libby  would  not  become  a source  of  gravel  for  the  dam 
and,  therefore,  would  not  need  to  be  replaced.  The  facilities  which 
would  be  replaced  are  indicated  belows 

Roads 

Route  W,  Sections  A to  G,  inclusive,  is  the  planned  relocation  of 

State  Highway  37,  and  calls  for  a bridge  crossing  of  the  reservoir 

(Section  F)  in  the  vicinity  of  Webb  Mountain „ 
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Route  W-N  provides  a log-haul  road  on  the  west  side  of  the  reservoir 
connecting  Route  W at  the  proposed  bridge  with  the  existing  road 
system  above  flowline  on  the  west  bank  opposite  Rexford, 

Route  E,  Sections  A to  G,  inclusive,  provides  a log-haul  and  protection 
road  along  the  east  face  of  the  reservoir  connecting  with  Route  W at 
the  proposed  bridge. 

Water  facilities 


As  in  Study  3 of  the  lower  dam  site,  because  the  winter  production 
of  timber  from  logging  units  at  the  northwest  end  of  the  reservoir 
could  be  trucked  across  the  proposed  reservoir  bridge,  as  could  the 
summer  production  from  tributary  logging  units,  only  one  project- 
financed  "permanent " dump  would  be  required.  It  would  be  Dump  D-A 
at  Pinkham  Creek, 

"Temporary"  dumps  to  be  financed  by  national  forest  timber  sales 
would  be  required  as  follows : 

Dump  D-5  at  McGuire  Creek 
Dump  D-6  at  Big  Creek 
Dump  D-7  at  Dodge  Creek 
Dump  D-8  at  Ten  Mile  Creek 

Project-financed  load-out  facility  on  east  bank  of  reservoir  immedi- 
ately adjacent  to  dam. 

Rail  facilities 

Four  railroad  landings  along  the  proposed  Study  5 location  of  the 
Great  Northern  Railway  would  be  financed  by  the  timber  operations ; 

Landing  1 at  Upper  Wolf  Creek 
Landing  2 at  Wolf  Prairie 
Landing  3 at  Tamarack  Creek 
Landing  4 at  mouth  of  Wolf  Creek 

As  opposed  to  the  situation  with  the  dam  at  River  Mile  204o9?  the  trans- 
portation system  of  Study  5*  together  with  the  undisturbed  roads  in  the 
Fisher  River  and  along  the  Kootenai  River  below  the  Fisher,  provides  ac- 
cess to  all  timber  areas.  No  supplementary  access  roads  financed  by  tim- 
ber operations  would  be  required. 

As  mentioned  earlier,  the  dam  itself  would  provide  a roadway  connecting 
the  west  and  east-side  road  routes  at  the  lower  end  of  the  reservoir. 

This  connection,  together  with  the  connection  provided  by  the  bridge 
crossing  at  the  north  end  of  the  reservoir,  would  avoid  the  necessity 
for  any  significant  changes  in  existing  administrative  boundaries. 

Since,  under  Study  5,  the  Warland  Ranger  District  could  continue  to  lie 
on  both  sides  of  the  reservoir,  it  is  proposed  to  locate  the  ranger 
station  at  Libby  with  a work  center  at  Wolf  Creek, 
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The  cost  analysis  of  the  Study  5 road  system  is  summarized  in  table  107 » 
Table  108  shows  the  means  which  would  be  used  for  transporting  the  wood 
from  each  logging  unit. 

The  details  of  route  and  construction  standard  selection  are  explained 
in  the  following  paragraphs; 

Route  Wo  State  Highway  37  relocation  route  takes  off  from  the 
existing  highway  approximately  12 „ 7 miles  east  of  Libby,  and 
climbs  to  elevation  2460  at  the  dam  site,  from  which  point  it 
extends  north  on  the  reservoir  face  location  of  corresponding 
sections  of  Routes  W-A  and  W as  described  in  Study  3o  The  deci- 
sion to  use  the  part  of  Route  W-A,  Study  3,  a reservoir  face  location 
north  of  the  dam  site,  may  need  explanation  as  it  was  rejected  under 
Study  3°  Section  B,  15°1  miles  long,  is  estimated  to  cost  $2,661,100 
for  a BB-28  construction  standard,,  Equivalent  Sections  C and  D, 

24»1  miles  long,  of  Route  W,  Study  3*  were  estimated  to  cost 
$2,363 j 46 5 which  is  11  percent  less,,  However,  annual  maintenance 
costs  are  $12,080  and  $24*100,  respectively,  favoring  the  reservoir 
face  location,,  The  reservoir  face  location  provides  a direct, 
favorable  grade  timber  haul  route  to  Libby  tying  in  with  the  Libby- 
Jennings  road  via  the  roadway  on  the  dam„  The  advantage  of  this 
route  from  the  standpoint  of  timber  haul,  maintenance  costs,  public 
traffic,  and  maximum  salvage  of  the  existing  highway  are  sufficient 
to  offset  the  somewhat  higher  construction  costs  of  this  location „ 

It  is  estimated  that  the  volume  of  through  public  traffic  over 
Route  W would  be  60,000  recreational  cars  and  45sOOO  commercial 
vehicles  the  same  as  Study  3o  Likewise,  it  is  estimated  the  traffic 
over  end  sections  of  the  route  would  be  heavier  than  on  the  inter- 
vening sections o To  accommodate  this  traffic  along  with  the  heavy 
traffic  of  log-haul  trucks,  and  for  the  reasons  discussed  under 
Route  W of  Study  3*  a BB-28  construction  standard  is  recommended 
for  Sections  A and  B at  the  south  end,  and  for  Sections  F and  G at 
the  north  end,,  Sections  C,  D,  and  E,  subjected  to  relatively  light 
log-haul  traffic  are  proposed  for  a BB-24  construction  standard,, 

Route  W-N  is  identical  in  location,  length,  service,  recommended 
construction  standard,  and  cost  as  Route  W-N  under  Study  3«  In  ad- 
dition to  its  services  to  timber  transportation,  Route  W-N,  together 
with  the  reservoir  bridge  crossing,  provides  the  only  reasonable 
yearlong  outlet  to  Eureka  for  the  west-side  families  in  the  Tooley 
Lake  area,, 

Route  E extends  from  a connection  with  the  existing  Libby- Jennings 
forest  development  road  759  on  the  west  side  of  the  Fisher  River, 
across  the  Fisher  River  and,  by  a grade  separation  structure,  over 
the  proposed  relocation  of  the  Great  Northern  Railway  on  the  east 
side  of  the  Fisher,  climbs  over  the  east  abutment  of  the  dam  and 
continues  north  along  the  east  face  of  the  reservoir  to  the  pro- 
posed bridge  on  the  same  location  as  Route  E of  Study  3° 
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Table  107 » Summary  of  road  system  cost  analyses 

Study  5 
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Table  308.  Annual  cut  by  logging  units  and  mode  of  transporting  wood 


Study  5 


Logging 

unit 

Summer  cutting  : 

Winter 

cutting 

Sawlogs  ) 

Pulpwood 

Mode  of  transport  * 

Sawlogs  | 

Pulpwood  [ 

Mode  of  transport 

Thousand 

bd.ft. 

Cords 

Thousand 

bd.ft. 

Cords 

80 

Libby  group 

232 

468 

Truck  via  existing  Highway  37 

- 

- 

- 

81 

716 

1,314 

Truck  via  existing  Highway  37 

- 

- 

- 

82 

365 

584 

Truck  via  existing  Highway  37 

- 

- 

- 

84 

589 

1,042 

Truck  via  Routes  W and  E 

- 

- 

- 

113 

1,290 

2,243 

Truck  via  Route  E 

511 

712 

Truck  via  Route  E 

179 

795 

1,286 

Truck  via  existing  Libby- 

- 

- 

- 

Jennings  road 

85 

Warland  group 

171 

312 

Truck  via  Routes  W and  E 

- 

10 

- 

86 

354 

614 

Truck  via  Routes  W and  E 

489 

847 

Truck  via  Routes  W and  E 

87 

479 

823 

Truck  via  Routes  W and  E 

434 

744 

Truck  via  Routes  W and  E 

88 

744 

1,177 

Truck  via  Routes  W and  E 

611 

1,050 

Truck  via  Routes  W and  E 

89 

438 

759 

Truck  via  Routes  W and  E 

- 

- 

- 

108 

111 

- 

Truck  to  water  - no  planned  dump 

- 

- 

108 

1,002 

1,906 

Truck  to  Dump  8 

141 

68 

Truck  via  Route  E 

109 

1,202 

1,974 

Truck  via  Route  E 

233 

212 

Truck  via  Route  E 

110 

195 

470 

Truck  via  Route  E 

411 

498 

Truck  via  Route  E 

111 

1,164 

1,994 

Truck  via  Route  E 

695 

1,114 

Truck  via  Route  E 

112 

571 

1,214 

Truck  via  Route  E 

496 

768 

Truck  via  Route  E 

Stonehill 

group 

90 

566 

889 

Truck  to  Dump  6 

91 

621 

1,133 

Truck  to  Dump  6 

94 

700 

1,250 

Truck  to  Dump  6 

97 

716 

1,007 

Truck  to  Dump  6 

98 

453 

808 

Truck  to  Dump  6 

106 

1,641 

2,160 

Truck  to  Dump  A 

107 

905 

1,717 

Truck  to  Dump  5 

Rexford  group 

99 

973 

895 

Truck  to  Dump  6 

- 

- 

- 

100 

669 

932 

Truck  to  Dump  7 

474 

615 

Truck- rail  via  Eureka 

101 

387 

555 

Truck  to  Dump  7 

332 

476 

Truck-rail  via  Eureka 

102 

769 

1,119 

Truck  to  Dump  7 

754 

1,221 

Truck-rail  via  Eureka 

103 

659 

891 

Truck  to  Dump  A 

940 

1,318 

Truck-rail  via  Eureka 

104 

207 

249 

Truck  to  Dump  A 

1,139 

1,367 

Truck-rail  via  Eureka 

105 

925 

839 

Truck  to  Dump  A 

670 

603 

Truck-rail  via  Eureka 

Lower  Fisher  group 

151 

455 

753 

Truck  via  existing  Libby- 

134 

183 

Truck  via  existing  Libby- 

Jennings  road 

Jennings  road 

152 

499 

727 

Truck  via  existing  Libby- 

90 

108 

Truck  via  existing  Libby- 

Jennings  road 

Jennings  road 

153 

343 

480 

Truck  via  existing  Libby- 

62 

83 

Truck  via  existing  Libby- 

Jennings  road 

Jennings  road 

154 

450 

484 

Truck  via  existing  Libby- 

235 

205 

Truck  via  existing  Libby- 

565 

Jennings  road 

Jennings  road 

155 

207 

Truck  via  existing  Libby- 

438 

507 

Truck  via  existing  Libby- 

Jennings  road 

Jennings  road 

Mid-Fisher 

group 

149 

595 

754 

Truck-rail  via  Landing  4 

113 

143 

Truck-rail  via  Landing  4 

156 

401 

402 

Truck -rail  via  Landing  4 

236 

237 

Truck-rail  via  Landing  4 

157 

217 

213 

Truck-rail  via  Landing  4 

67 

65 

Truck-rail  via  Landing  4 

158 

226 

209 

Truck-rail  via  Landing  4 

149 

137 

Truck-rail  via  Landing  4 

160 

671 

758 

Truck-rail  via  Landing  4 

204 

231 

Truck-rail  via  Landing  4 

161 

247 

257 

Truck-rail  via  Landing  4 

70 

73 

Truck-rail  via  Landing  4 

162 

282 

294 

Truck-rail  via  Landing  4 

154 

199 

Truck-rail  via  Landing  4 

163 

489 

465 

Truck-rail  via  Landing  4 

122 

116 

Truck-rail  via  Landing  4 

Upper  Fisher 

group 

174 

850 

1,284 

Truck  via  U.S.  Highway  2 

102 

154 

Truck  via  U.S.  Highway  2 

164 

30 

24 

Truck  via  U.S.  Highway  2 

114 

89 

Truck  via  U.S.  Highway  2 

165 

316 

259 

Truck  via  U.S.  Highway  2 

376 

307 

Truck  via  U.S.  Highway  2 

166 

272 

204 

Truck  via  U.S.  Highway  2 

408 

305 

Truck  via  U.S.  Highway  2 

167 

475 

869 

Truck  via  U.S.  Highway  2 

119 

217 

Truck  via  U.S.  Highway  2 

168 

1,569 

2,639 

Truck  via  U.S.  Highway  2 

11 

18 

Truck  via  U.S.  Highway  2 

169 

1,951 

3,268 

Truck  via  U.S.  Highway  2 

- 

- 

- 

170 

471 

549 

Truck  via  U.S.  Highway  2 

23 

27 

Truck  via  U.S.  Highway  2 

171 

1,588 

2,403 

Truck  via  U.S.  Highway  2 

- 

- 

- 

172 

1,031 

1,134 

Truck  via  U.S.  Highway  2 

437 

482 

Truck  via  U.S.  Highway  2 

173 

431 

307 

Truck  via  U.S.  Highway  2 

204 

143 

Truck  via  U.S.  Highway  2 

Wolf  Creek 

proup 

139 

2,270 

3,515 

Truck-rail  via  Landing  1 

- 

- 

- 

140 

1,039 

1,517 

Truck-rail  via  Landing  2 

460 

671 

Truck-rail  via  Landing  2 

141 

436 

531 

Truck-rail  via  Landing  2 

76 

92 

Truck-rail  via  Landing  2 

142 

1,479 

1,320 

Truck-rail  via  Landing  2 

531 

532 

Truck-rail  via  Landing  2 

143 

327 

493 

Truck-rail  via  Landing  2 

306 

461 

Truck-rail  via  Landing  2 

144 

1,530 

1,807 

Truck-rail  via  Landing  3 

429 

506 

Truck-rail  via  Landing  3 

150 

756 

692 

Truck-rail  via  Landing  4 

230 

210 

Truck-rail  via  Landing  4 

Total  for  zone 

of  influence 
(except  logging 

units  92,  93, 
95,  96) 

42,512 

61,800 

14,230 

18,124 
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Sect-ion  A,  3o0  miles  long,  provides  for  the  truck  haul  of  timber 
from  the  load-out  facility  as  well  as  for  the  direct  haul  to  Libby, 
via  the  Libby- Jennings  road,  of  both  summer  and  winter  timber  pro- 
duction from  west  and  east-side  logging  units  as  far  north  as 
Geibler  and  Five  Mile  Creeks,  respectively.  It  is  accordingly 
recommended  for  a BB-28  construction  standard.  One  and  six-tenths 
miles  have  been  added  to  the  travel  distance  of  timber  originating 
from  west-side  logging  units.  This  extra  mileage  allows  for  the 
distance  across  the  dam  and  east  abutment  area  to  a connection  with 
Section  A. 

Section  B9  7«4  miles  long,  is  shorter  than  the  equivalent  7.6-mile 
Section  D,  Route  E,  Study  3,  because  the  dam  is  located  immediately 
above  the  mouth  of  Dunn  Creek  and  the  road  location  is  not  forced 
as  far  up  this  side^drainage. 

Timber  from  east-side  logging  units  109  to  113,  inclusive,  would  be  trucked 
direct  to  Libby;  timber  from  logging  unit  108  would  be  trucked  to  Dump  8 at 
the  mouth  of  Ten  Mile  Creek,  Otherwise,  Sections  C,  D,  E,  F,  and  G are 
identical  in  location,  length,  service,  recommended  construction  standard, 
and  cost  to  corresponding  Sections  E,  F,  G,  H,  and  I,  respectively,  Route  E, 
Study  3 o 

Table  109  summarizes  the  total  Study  5 estimated  construction  and  annual 
costs  of  the  Libby  project  transportation  restoration.  It  also  summa- 
rizes the  annual  cut  which  would  be  served  by  the  planned  road  system. 


Table  109.  Summary  of  recommended  Libby  project  transportation  system 
restoration  costs,  except  water  facilities 

Study  5 


: Construction 

: Annual  costs  j 

Annual 

timber 

* Miles" 

Cost 

‘Capital” 

Main-  » 
tenance; 

Total 

o 

volumes  served 
Sawlogs  t Pulpwood 

Dollars  - 

Thousand 

bdoft. 

Cords 

Roads 

State  High- 
way 37 
relocation. 
All  otherl/ 

57o6 

48,7 

15,808,650 

3,742,169 

671,868 

159,042 

65,410 

16,947 

737,278 

175,989 

11,877 

13,593 

18,182 

22,100 

Total 

106.3 

19,550,819 

830,910 

82,357 

913,267 

25,470 

40,282 

1/lncluding  1,6  miles  of  road- across' the  darn  and  approaches! 


Comparison  of  road  cost  analyses  of  Studies  4 and  $ 

As  with  the  comparisons  of  Studies  1,  2,  and  3,  this  summary  discussion 
limits  itself  to  a comparison  of  the  road  costs  and  road  services  under 
Studies  4 and  5o  Table  110  compares  the  construction  and  travel  costs  of 
the  two  studies.  No  comparison  should  be  made  between  the  summary  figures 
in  table  110  and  those  in  table  67o  The  traffic  costs  in  each  case  are 
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Table  110, 


Summary  of  road  system  analyses 


Studies  4 and  5 


: Annual  road 

cost 

Timber  transportation 

1 Miles 

: Construe-  t 
: tion  cost  : Capital 

[Mainte- 
* nance 

: Total 

: Annual 
: volume 
: servedi 

Thousand 
•.  bd.ft.- 
i miles 

Annual  :Cost  per 

: transport at ion: thou sand 
cost  : bd.ft. 

Thousand 

bd.ft. 

Study  4 

State  Highway  37 
All  other  roads 

relocation 

42.3 

90.0 

3,990,124  169,580 

9.620.557  408,874 

34,320 

37.543 

203,900 

446.417 

8,657 

32.926 

87,918 

420.744 

13,229 

78.713 

1.53 

2.39 

Total 

132.3 

13,610,681  578,454 

71,863 

650,317 

41,583 

508,662 

91,942 

2.21 

Study  5 

State  Highway  37 
All  other  roads 

relocation 

57.6 

48.7 

15,808,650  671,868 
3.742.169  159,042 

65,410 

16,947 

737,278 

175.989 

19,150 

22.433 

181,807 

223.613 

28, 111 
41.042 

1.47 

1.83 

Total 

106.3 

19,550,819  830,910 

82,357 

913,267 

41,583 

405,420 

69,153 

1.66 

^/Including  cordwood  at  the  rate  of  2 

.5  cords  per  1000  board  feet. 

Public 

travel 

: Administration  and 

Total 

annual  road 
and  trans- 
portation 
costs 

: Recreational 

Commercial  : 

Total 

: protection  travel 

: Total 

: Vehicle  : 
: miles  : 

Annual 

transpor- 

tation 

cost 

Vehicle 

miles 

Annual  : : Annual  : : 

transpor-:  Vehicle  :transpor-:  Vehicle  : 
tation  : miles  : tation  : miles  : 

cost  : : cost  : : 

Annual 

transpor- 

tation 

cost 

: annual 

: transporta- 
tion cost 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars - 

Study  4 

State  Highway  37 
relocation 
All  other  roads 

2,108,500 

326.855 

216,320 

38.009 

1,258,600 

128.122 

193,824  3,367,100 
25, 414  454.977 

410,144 

63.423 

55,850 

98,767 

8,600 

20,578 

431,973 

162.714 

635,873 

609.131 

Total 

2,435,355 

254,329 

1,386,722 

219,238  3,822,077 

473,567 

154,617 

29,178 

594,687 

1,245,004 

Study  5 

State  Highway  37 
relocation 
All  other  roads 

3,941,000 

126.925 

406,900 

16.891 

2,849,100 

50.390 

438,761  6,790,100 
10,913  177.315 

845,661 

27.804 

87,150 

40.275 

13,423 

9.360 

887,194 

78.207 

1,624,472 

254.196 

Total 

4,067,925 

423,791 

2,899,490 

449,674  6,967,415 

873,465 

127,425 

22,783 

965,401 

1,878,668 
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for  the  mileage  of'  the  restored  road  system  only,  A complete  analysis  of 
the  cost  effects  of  each  transportation  system  is  presented  in  the  body 
of  the  report o 

Miles  of  construction , Including  the  106  miles  of  road  across  the  dam 
and  east  abutment  area  that  would  be  built  as  part  of  the  dam*  132 03  miles 
of  road  would  be  built  under  Study  4«  Study  5 calls  for  the  construction 
of  10bo 3 miles  of  all  roads 0 The  greater  mileage  of  Study  4 is  due  to  the 
Highway  37  route  up  Five  Mile  Creek  and  down  Fortine  Creek*  outside  the 
Zone  of  Influence*  to  US  Highway  93 0 It  is  significant  to  note  that  the 
Highway  37  construction  of  Study  5 is  57«6  miles  long*  of  which  all  but 
approximately  3»0  miles  are  inside  the  Zone  of  Influence „ The  Highway  37 
construction  of  Study  4 is  15o3  miles  shorter*  although  1S02  miles  of  it 
are  outside  the  Zone  of  Influence „ 

Total  cost  of  construction o The  42, 3-mile  Highway  37  relocation  route  of 
Study  4 with  more  than  half  its  length  away  from  the  reservoir  on  gener- 
ally  favorable  construction  topography  and  with  no  reservoir  bridge  is 
estimated  to  cost  $94,000  a mile0  The  90o0  miles  of  "all  other  roads*11 
all  along  the  reservoir  faces  and  including  15  miles  of  BB-24  construction 
standard*  average  almost  $107*000  a mile0 

In  contrast*  the  57  06-mile  Highway  37  construction  in  Study  5 is  mainly 
along  the  difficult  reservoir  face0  The  cost  of  this  construction*  in- 
cluding the  reservoir  bridge  crossing*  would  be  about  $274,000  a mile,, 

The  48o7  miles  of  "all  other  roads"  which  consist  of  lower  standard 
reads  along  the  reservoir  face  are  almost  $77*000  a mile„  Including 
all  roads*  it  is  estimated  that  the  original  cost  of  the  Study  4 road 
plan  would  be  $5*940*000  less  than  for  the  Study  5 plan. 

Annual  maintenance „ The  Study  4 routing  of  Highway  37  has  fewer  miles 
of  BB-28  road  than  the  Study  5 plan*  but  it  goes  over  a 4100-foot  pass 
at  the  head  of  Five  Mile  Creek  where  snow  removal  costs  would  be  high. 

Thus  it  is  estimated  that  the  annual  cost  of  maintaining  this  road 
would  be  $S11  a miie0  The  average  annual  maintenance  cost  of  the  Study  5 
highway  route  would  be  $776  a mile*  plus  $21*000  annually  for  maintaining 
the  reservoir  bridge „ 

The  annual  maintenance  cost  of  "all  other  roads"  included  in  Study  4 is 
$417  a mile  and  In  Study  5*  $348  a mile0  More  of  the  Study  4 "all  other 
roads"  would  be  in  yearlong  operation*  hence  the  higher  maintenance  costs. 

Mainline  timber  truck  haul 

So  far  as  timber  hauling  is  concerned*  the  Study  5 road  system  has  two 
major  advantages  over  the  Study  4 road  system0  Because  there  is  a 
bridge  crossing  of  the  reservoir  in  the  Study  5 plan  it  is  not  neces- 
sary to  truck  the  winter  logs  from  the  northwest  corner  of  the  Zone  of 
Influence  all  the  way  to  Libby,  Both  truck  and  total  transportation 
costs  can  be  reduced  by  hauling  by  rail  from  Eureka  to  Libby, 

The  other  advantage  of  Study  5 is  that  the  highway  in  this  location  would 
be  of  far  greater  utility  for  timber  haul.  Inasmuch  as  truck  operating 
costs  a mile  decline  as  road  standards  improve*  this  factor  results  in 
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lower  wood-transportation  costs,,  Timber  truck  haul  on  mainline  roads 
would  be  cheaper  with  the  Study  5 system  than  with  the  Study  4 roads „ 

Public  travel  on  Highway  37 

The  road  systems  of  Studies  4 and  5 would  attract  traffic  to  different 
degrees.  Because  Study  5 offers  a paved  road  along  the  reservoir  face,, 
it  would  presumably  attract  many  more  tourists  and  recreationists „ 

These  differences  cannot  readily  be  taken  into  account.  Therefore, 
table  111  has  been  prepared  indicating  the  relative  economy  of  public 
travel  in  Studies  4 and  5,  assuming  the  same  number  of  vehicles  would 
be  involved  in  each  case.  The  public  traffic  estimates  for  Study  4 
are  used  in  each  case.  It  is  assumed  also  that  the  public  traffic  at 
the  northern  terminus  of  Highway  37  in  Study  4 would  split  in  the  same 
proportions  as  in  Studies  1 and  2, 

Table  111  shows  that  annual  public  travel  costs  on  State  Highway  37  in 
Study  5 would  be  $63,308  greater  than  the  Study  0 costs.  On  the  other 
hand,  annual  public  travel  costs  on  the  Highway  in  Study  4 would  be 
$56,037  less  than  in  Study  0,  The  cost  advantage  of  the  Study  4 high- 
way  route,  as  compared  to  the  Study  5 route,  is  $119,345  annually. 

Highway  maintenance  costs  vs,  revenue 


As  in  the  transportation  planning  report  of  Studies  1,  2,  and  3,  the 
comparison  of  public  travel  costs  under  Studies  4 and  5 is  not  com- 
plete without  considering  the  effect  of  whatever  part  of  the  increased 
maintenance  costs  of  the  two  highway  relocation  routes  is  defrayed  by 
an  increase  in  motor  fuel  tax  revenue.  Table  112  summarizes  the  es- 
timated  motor  fuel  tax  revenue  under  each  study,  using  the  estimated 
traffic  volumes  under  each,  and  compares  it  to  the  estimated  highway 
maintenance  costs. 

Table  112  shows  that  the  State  Highway  37  route  of  Study  5 would  have 
an  annual  maintenance  vs,  revenue  deficiency  $5446  greater  than  if  the 
highway  remained  in  its  present  location.  The  State  Highway  37  route 
of  Study  4,  on  the  other  hand,  shows  a decreased  maintenance  vs,  rev- 
enue deficiency,  as  compared  to  Study  0 of  $11,230, 

Forest  Service  administration  and  protection  travel 

The  summary  of  administration  and  protection  travel  in  table  110  does 
not  include  travel  outside  the  limits  of  the  planned  road  restorations 
and  is  consequently  lower  than  the  corresponding  travel  figures  of 
Studies  1,  2,  and  3«  As  in  the  case  of  the  lower  dam  site,  the  shorter 
travel  distances  and  more  advantageous  location  of  the  higher  standard 
roads  tend  to  make  Forest  Service  travel  cheaper  with  the  Study  5 road 
plan  than  with  the  Study  4 plan.  The  advantage  in  favor  of  Study  5 is 
$6395  a year. 

Total  annual  road  and  transportation  costs 

Although  the  total  annual  road  and  transportation  costs  are  indicative 
of  the  cost  impact  of  the  respective  transportation  systems,  no 
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Table  111.  Comparison  of  public  travel  costs  via  relocation  of  State  Highway  37 


Studies  0,  4 and  5 


i 


: Miles 

: Through  : 
i vehicles; 
s per  year; 

Vehicle 

miles 

sCost  per:  Annual  costs 

ivehicle  :study  o:Study  4:Study  5 
: mile  ; : : 

Dollars  - 

Study  0 

State  Highway  37 

Recreational  traffic 

63.4 

47,500 

3,011,500 

'0.104  313,196 

Commercial  traffic 

63.4 

27,500 

1,743,500 

0.154  268,499 

Eureka  to  end  of  project  location 

of  Study  4 

Recreational  traffic  l/2  (47,500) 

14.9 

23,750 

353,875 

0.104  36,803 

Commercial  traffic  1/3  (27,500) 

14.9 

9,167 

136.588 

0.154  21.035 

Total 

78.3 

5,245,463 

639,533 

Study  4 

Project  location 

Recreational  traffic 

42.3 

47,500 

2,009,250 

0.104 

208,962 

Commercial  traffic 

42.3 

27,500 

1,163,250 

0.154 

179,141 

Libby  to  beginning  of  project  location 

Recreational  traffic 

12.7 

47,500 

603,250 

0.104 

62,738 

Commercial  traffic 

12.7 

27, 500 

349,250 

0.154 

53,785 

End  of  project  location  to  Eureka 

Recreational  traffic  1/2  (47,500) 

14.9 

23,750 

353,875 

0.104 

36,803 

Commercial  traffic  2/3  (27,500) 

14.9 

18,333 

273,162 

0.154 

42,067 

Total 

69.9 

4,752,037 

583,496 

Study  5 

Project  location 

Recreational  traffic 

57.6 

47,500 

2,736,000 

0.104 

284,544 

Commercial  traffic 

57.6 

27,500 

1,584,000 

0.154 

243,936 

Libby  to  beginning  of  project  location 

Recreational  traffic 

12.7 

47,500 

603,250 

0.104 

62,738 

Commercial  traffic 

12.7 

27,500 

349,250 

0.154 

53,785 

Eureka  to  end  of  project  location  of 

Study  4 

Recreational  traffic  1/2  (47,500) 

14.9 

23,750 

353,875 

0.104 

36,803 

Commercial  traffic  l/3  (27,500) 

14.9 

9,167 

136.588 

0.154 

21,035 

Total 

85.2 

5,762,963 

702,841 

Increase  or  decrease  from  public  travel  costs  of  Study  0 

-56,037  +63,308 
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1/  Total  truck  miles  are  obtained  from  dividing  the  thousand-board-foot  miles  by  605  (assuming  6500  board  feet 
truck)  and  multiplying  by  2 to  convert  loaded  truck  miles  to  total  roundtrip  miles 0 

2 j The  fuel  tax  revenue  of  0o4  cents  a vehicle  mile  is  based  on  the  state  gasoline  tax  of  6 cents  a gallon, 
assuming  an  average  consumption  rate  of  15  miles  a gallon 0 


conclusions  can  be  drawn  without  considering  the  effect  of  the  road 
systems  on  the  other  cost  elements  of  the  protection  and  utilization 
phases  with  which  the  Libby  dam  planning  project  is  concerned,,  The  final 
and  complete  summary  of  the  cost  impact  is  given  in  the  main  report  and 
is  not  repeated  here,,  However,,  there  are  certain  significant  trans- 
portation features  which  should  be  mentioned  here* 

The  Study  5 road  system  has  all  the  advantages  of  the  Study  3 system  so 
far  as  reduction  in  wood-procurement  and  Forest  Service  administration 
costs  is  concerned,,  With  the  reservoir  bridge  crossing,  the  much  desired 
rapid  maneuverability  of  men,  equipment,  and  supplies  from  one  side  of 
the  reservoir  to  the  other  is  provided,,  The  same  bridge  crossing  connec- 
ting with  a west-side  highway  provides  the  flexibility  of  transportation 
which  is  most  important  to  timber  operations,,  In  addition,  the  Study  5 
transportation  system  provides  a satisfactory  outlet  to  Eureka  for  the 
Tooley  Lake  families „ 

The  Study  4 transportation  system  offers  the  advantage  of  lower  con- 
struction cost*  The  total  investment  for  all  transportation  facilities 
would  be  almost  6 million  dollars  lower  than  Study  5®  In  addition,  the 
highway  maintenance  costs  not  offset  by  fuel  tax  revenues  would  be 
$16,676  a year  lower  than  in  Study  5;  public  travel  costs  $119,345. 


f 


I 
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APPENDIX  G.  WOOD  PROCUREMENT , DAM  SITE  217 o0 


The  wood-procurement  cost  data  presented  in  this  section  are  for  the 
same  general  area  as  those  for  Dam  Site  204,9  in  Appendix  C,  However , 
because  a smaller  part  of  the  Zone  of  Influence  would  be  inundated  the 
annual  allowable  cut  would  be  somewhat  higher  than  if  the  dam  were  at 
the  lower  site,  The  allowable  annual  cut  for  Studies  4 and  5 is;  saw- 
timber  60,947  thousand  board  feet,  and  cordwood  S6,2 88  cords. 

The  objectives  of  the  two  postdam  studies  are; 

Study  4 

To  develop  a low  cost  road  system  which  would  permit  the  movement  of 
wood  from  the  vicinity  of  the  reservoir  during  the  winter  when  extreme 
drawdown  or  ice  eliminates  the  reservoir  for  wood  transport „ 

Study  $ 

To  develop  a road  system  which  will  best  serve  all  transportation  needs 
and  insure  maximum  flexibility  of  transportation  by  providing  a bridge 
crossing  near  the  present  town  of  Rexford, 

I 

The  cost  analyses  of  Studies  4 and  5 are  based  on  the  following  assumptions 
(1)  Location  of  the  dam  at  River  Mile  217 <>0  with  a maximum  reservoir  height 
of  2459  feet  above  sea  level,  (2)  relocation  of  the  railroad  from  the 
mouth  of  Fisher  River,  up  Fisher  River,  up  Wolf  Creek,  and  down  Fortine 
Creek  to  a ooint  near  Stryker,  there  connecting  with  the  present  main 
line,  (3)  All  costs  and  values  based  on  December  31,  1951  rates»  (4)  All 
of  the  timber  in  the  Zone  of  Influence  hauled  to  Libby  for  manufacture „ 

(5)  the  private  road  tapping  the  Fisher  River  drainage  available  for  haul- 
ing  timber  of  all  ownerships  with  no  differential  against  timber  not  owned 
by  the  J,  Neils  Lumber  Company , (6)  A pulpmlll  established  in  or  near 

Libby , 

Figure  64  shows  how  the  timber  from  all  parts  of  the  Zone  of  Influence 
would  be  moved  to  Libby,,  The  only  difference  in  mode  of  transport  (not 
route)  would  be  that  the  winter  logs  from  the  northwest  corner  of  the 
Zone  of  Influence  would  be  moved  all  the  way  to  Libby  by  truck  in  Study  4 
and  hauled  across  the  reservoir  to  the  railroad  at  Eureka  in  Study  5« 

With  the  transportation  systems  of  both  Studies  4 and  5 it  would  be  nec- 
essary to  rely  more  heavily  on  truck  transportation  than  would  be  the  case 
in  Stiidies  2 and  3o  This  is  because  water  transportation  offers  smaller 
economy  of  timber  haul  at  the  upper  site  and  because  less  timber  is  avail- 
able to  the  reservoir o Tables  113  and  114  summarize  the  sawlog-procurement 
costs  by  logging  unit  groups,,  Tables  115  to  118,  inclusive,  present  the 
same  information  for  cordwood. 

Tables  119  and  120  compare  wood-procurement  costs  (stump  to  mill)  for 
Studies  0,  1,  2,  3S  4?  and  5°  By  way  of  summary  the  following  points 
are  worth  noting. 
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1.  The  transportation  systems  of  Studies  2 and  3 would  have  a relatively 
small  effect  on  wood-procurement  costs  for  the  Zone  of  Influence  as  a 
whole.  In  fact,  the  Study  3 plan  would  actually  make  wood  procure- 
ment a bit  easier.  On  the  other  hand  annual  \vood-procurement  costs 
would  increase  substantially  above  the  Study  0 level  if  the  dam  were 
built  at  the  upper  location;  $31,000  a year  in  Study  5,  $48,000  a 
year  in  Study  4. 

2.  Building  a dam  at  River  Mile  217.0  would,  however,  benefit  the 
Fisher  River  subzone.  There  would  be  no  flowage  to  disrupt  the 
existing  road  network  and  that  area  would  be-  aided  by  the  relocation 
of  the  railroad  through  it.  Table  120  shows,  for  example,  that  saw- 
log-procurement  costs  in  the  Fisher  River  subzone  are  $1  a thousand 
board  feet  cheaper  in  Studies  4 and  5 than  in  Study  0.  The  bulk  of 
the  timber  in  the  Fisher  River  subzone  is  privately  owned. 

3.  The  adverse  effect  of  the  217.0  dam  site  upon  wood-procurement  costs 
is  entirely  within  the  Kootenai  River  subzone.  For  example,  sawlog- 
procurement  costs  from  this  subzone  in  Study  5 are  $2.08  higher  a 
thousand  board  feet  than  the  costs  in  Study  0,  and  $0.80  higher  than 
the  Study  3 costs.  Most  of  the  timber  in  the  Kootenai  River  subzone 
is  national  forest. 

4.  The  higher  procurement  cost  of  Studies  4 and  5 in  the  Kootenai  River 
subzone  is  attributable  to  three  things:  less  timber  would  be  moved 
by  water  than  in  Studies  2 and  3,  that  handled  by  water  would  be  over 
a shorter  distance  by  water,  and  the  water-hauled  timber  would  be 
trucked  12  miles  farther  after  leaving  the  load-out  point. 


ass 
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PLAN  FOR  TIMBER  TRANSPORTATION 
IN  ZONE  OF  INFLUENCE 


4 


5 


RAIL 


TRUCK 


Table  113 « Cost  of  sawlog  production  within  Zone  of  Influence— stump  to  mill 


Study  4 


Logging  unit  group  2 Average 


Item 

= 0 

2 Stone- 

2 Rex-  2 

Libby-  2 Kootenai  River 

o Libby o Warland 

2 hill 

:ford  2 

Big  Creek: 

sub zone 

— — — 

- Dollars  per 

thousand  board  feet 

_____ 

Roads  and  camps 

2.05 

1.67 

3 = 30 

1 = 90 

1 = 07 

1 = 98 

Logging 

21  = 55 

22  = 25 

22  = 60 

20.94 

22  = 63 

21  = 85 

Truck  haul  to  water 

- 

= 22 

3 = 13 

1 = 95 

- 

1 = 14 

Unload  and  bundle 

- 

o04 

= 39 

= 20 

- 

= 13 

Raft  and  tow 

- 

o03 

= 61 

= 41 

- 

= 23 

Lift  and  load 

- 

.06 

= 57 

= 30 

- 

= 21 

Truck  haul  dam  to  Libby  - 

= 48 

4 = 22 

3 = 20 

- 

1.72 

Maintenance  water 
facilities 
Truck  haul  stump  to 

- 

= 12 

.84 

= 54 

-- 

= 32 

Libby 

4 = 90 

8.00 

- 

2 = 84 

9 = 61 

5 = 05 

Truck  haul  to  rail 

- 

- 

- 

2 = 20 

- 

.59 

Reload 

- 

- 

- 

= 60 

- 

= 16 

Freight 

Capital  cost  .water 
facilities!/ 

— 

. ~ 

— 

1 = 79 

— 

= 48 

- 

= 14 

1 = 30 

= 66 

- 

= 44 

Subtotal 

Capital  cost  water 
facilities—/ 

28=50 

33  = 01 

WM 

37=53 

33  = 31 

34.30 

- 

= 30 

2=71 

1 = 39 

- 

= 93 

Total 

28=50 

33t  31 

39  = 67 

38  = 92 

33  = 31 

35  = 23 

Logging  unit  group 

2 Average 

2 Average 

Lower 

; Mid- 

2 Wolf 

2 Upper 

2 Fisher  River 

2 Zone  of 
: Influence!/ 

Fisher 

2 Fisher 

2 Creek 

2Fisher 

>2  subzone 

- - - 

- Dollars  per 

thousand  board  feet 

- - - - - 

Roads  and  camps 

2„32 

2 = 42 

1 = 12 

1 = 46 

1=58 

1 = 80 

Logging 

21028 

20=59 

20  = 2? 

20  = 31 

20  = 44 

21  = 20 

Truck  haul  to  water 

- 

_ 

- 

- 

- 

= 62 

Unload  and  bundle 

- 

- 

- 

- 

- 

= 07 

Raft  and  tow 

- 

- 

_ 

- 

- 

= 12 

Lift  and  load 

- 

_ 

- 

- 

- 

oil 

Truck  haul  dam  to  Libby  - 

- 

- 

- 

- 

= 94 

Maintenance  water 
facilities 
Truck  haul  stump  to 

- 

- 

- 

- 

- 

.19 

Libby 

5o30 

- 

- 

8 = 62 

3 = 89 

4 = 49 

Truck  haul  to  rail 

- 

2 = 84 

2«37 

- 

1 = 27 

= 90 

Reload 

- 

1 = 60 

1 = 60 

- 

= 81 

= 46 

Freight 

Capital  cost  .water 
facilities!/ 

— 

3 = 15 

3=48 

1 = 72 

1 = 05 

= 

• _ 

- 

- 

- 

= 24 

Subtotal 

Capital  cost  water 
facilities!/ 

28o90 

30  = 60 

28=84 

30  = 39 

29.71 

32  = 19 

- 

- 

- 

- 

- 

= 50 

Total 

28o90 

30o60 

28  = 84 

30o39 

29  0 71 

32069 

1/Cost  against  timber 0 2/Cost  against  dam  project,, 
~ 609947j000  board  feet. 
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Table  114.  Cost  of  sawlog  production  within  Zone  of  Influence— stump  to  mill. 

Study  5 


Item 

: Logging  unit  group 

: ,,,  : Stone-: Rex-  : 

.Libby.Warland.  hm  ;ford 

: Average 

Libby-  : Kootenai  River 
Big  Creek:  subzone 

- - - 

- Dollars  per 

thousand  board  feet 

Roads  and  camps 

2.05 

1.67 

3.30 

1.89 

1.07 

1.98 

Logging 

21.55 

22.25 

22,60 

20.94 

22.63 

21.84 

Truck  haul  to  water 

- 

.22 

3.13 

1.93 

- 

1.14 

Unload  and  bundle 

- 

.04 

.39 

.20 

- 

.13 

Raft  and  tow 

- 

.03 

.61 

.41 

- 

.23 

Lift  and  load 

- 

.06 

.57 

.29 

- 

.20 

Truck  haul  dam  to  Libby  - 

.48 

4.22 

3.21 

- 

1.72 

Maintenance  water 
facilities 

_ 

.12 

.84 

.54 

.32 

Truck  haul  stump  to 
Libby 

4.90 

7.66 

9.61 

4.18 

Truck  haul  to  rail 

- 

- 

- 

2.85 

- 

.76 

Reload 

- 

- 

- 

.77 

_ 

.21 

Freight 

- 

- 

- 

2.31 

- 

.62 

Capital  cost  water 
facilities!/ 

.18 

1.62 

.82 

.55 

Subtotal 

28.50 

32.71 

37.28 

36716 

33.31 

33.88 

Capital  cost  water 
facilities!/ 

. 

.21 

1.90 

.97 

.65 

Total 

28.50 

32.92 

39.18 

37.13 

33.31 

34.53 

Logging  unit  group 

: Average 

: Average 

Lower 

• Mid- 

:Wolf 

:Upper 

: Fisher  River 

: Zone  of 
influence! 

Fisher 

s Fisher 

: Creek 

s Fisher 

: subzone 

- - - 

- Dollars  per 

thousand  board  feet 

_____ 

Roads  and  camps 

2,32 

2.42 

1.12 

1.46 

1.58 

1.80 

Logging 

21028 

20.59 

20.27 

20.31 

20.44 

21.20 

Truck  haul  to  water 

- 

- 

- 

- 

- 

.62 

Unload  and  bundle 

- 

- 

- 

- 

- 

.0?' 

Raft  and  tow 

- 

- 

- 

- 

- 

.12 

Lift  and  load 

- 

- 

- 

- 

- 

.11 

Truck  haul  dam  to 
Libby 

„ 

— 

.94 

Maintenance  water 
facilities 

... 

«=, 



.19 

Truck  haul  stump  to 
Libby 

5o30 



8o62 

3.89 

4.05 

Truck  haul  to  rail 

- 

2.84 

2.37 

- 

1.27 

1.00 

Reload 

_ 

1.60 

1.60 

- 

.81 

.49 

Freight 

- 

3.15 

3.48 

- 

1.72 

1.13 

Capital  cost  water 
facilities!/ 

. . 

— 

.30 

Subtotal 

28.90 

30.60 

28.84 

30.39 

29.71 

32.02 

Capital  cost  water 
facilities!/ 

_ 

CM. 

.35 

Total 

28.90 

30.60 

28.84 

30.39 

29.71 

32.37 

1/Cost  against  timber.  2/Co  st  again  s t ~ dam  project.  3/Based  on  armualcut 
" 60s947j000  board  feet. 
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Table  115 » Cost  of  cordwood  production  from  thinnings  within  Zone  of 
Influence-- stump  to  mill 

Study  4 


Item 

: Logging  unit  group 

:T...  -Tr  , : Stone- °Rex-  : 

.Libby.Warland.  hm  ,ford  . 

Libby-*  : 
Big  Creek: 

Average 

Kootenai  River 
sub zone 

- - Dollars  per  cord  - - 

Roads  and  camps 

Io90 

1.50 

2.17 

2.10 

1.50 

1.77 

Logging 

8.70 

8.70 

8.70 

8.70 

8.70 

8.70 

Truck  haul  to  water 

- 

.30 

2.50 

1.10 

_ 

.77 

Unload  and  bundle 

- 

.10 

.27 

.16 

- 

.12 

Raft  and  tow 

- 

.05 

.08 

.09 

_ 

.05 

Lift  and  load 
Truck  haul  dam  to 

.12 

.35 

.20 

.14 

Libby 

Maintenance  water 

— 

.50 

2.10 

1.40 

— 

.82 

facilities 
Truck  haul  stump  to 

— 

.18 

.41 

.20 

.18 

Libby 

- 

3 o 50 

- 

.73 

6.00 

2.09 

Truck  haul  to  rail 

3o35 

- 

- 

1.80 

- 

.85 

Reload 

- 

- 

- 

.30 

- 

.05 

Freight 

Capital  cost  .water 
facilities;!/ 

— 

1.18 

— 

.22 

- 

- 

- 

- 

- 

- 

Total 

13.95 

14.95 

16.58 

17.96 

16.20 

15.76 

Logging  unit  group  : 
Lower  : Mid-  :Wolf  : Upper  : 
Fisher:Fisher:Creek  :Fisher: 

Average 
Fisher  River 
sub zone 

; Average 
; Zone  of 
: Influence// 

- - Dollars  per 

cord  - - - 

- - - - - 

Roads  and  camps 

1.20 

1.50 

1.88 

1.66 

1.68 

1.74 

Logging 

8.70 

8.70 

8.70 

8.70 

8.70 

8.70 

Truck  haul  to  water 

- 

- 

- 

- 

- 

.52 

Unload  and  bundle 

- 

- 

- 

- 

- 

.06 

Raft  and  tow 

- 

- 

- 

- 

- 

.03 

Lift  and  load 

- 

- 

- 

- 

- 

.09 

Truck  haul  dam  to 
Libby 

— . 



. 

. 

.50 

Maintenance  water 
facilities 

.10 

Truck  haul  stump  to 
Libby 

4.00 

5.00 

. 

4.65 

2.55 

2.26 

Truck  haul  to  rail 

- 

- 

1.40 

_ 

.62 

.77 

Reload 

- 

- 

.60 

- 

.27 

.13 

Freight 

- 

- 

2.80 

- 

1.24 

.60 

Capital  cost  water 
facilities—' 

_ 

_ , 

_ 

_ 

Total 

13.90 

15.20 

15.38 

15.01 

15.06 

15.50 

1/No  water  facilities  charged  to  cordwood . 
2/Total  annual  production  46,501  cords. 


Table  116.  Cost  of  cordwood  production  from  thinnings  within  Zone  of 
Influence— stump  to  mill 

Study  5 


Item 

: Logging  unit  group 

:Tr  , , : Stone-: Rex-  : 

.Libby.War-land.  hill  ;ford  . 

Libby- 
Big  Creek 

s Average 

: Kootenai  River 
: sub zone 

■ - Dollars  per  cord  - 

Roads  and  camps 

1.90 

1.50 

2.17 

2.11 

1.50 

1.77 

Logging 

8.70 

8.70 

8.70 

8.70 

8.70 

8.70 

Truck  haul  to  water 

- 

.30 

2.50 

1.00 

- 

.77 

Unload  and  bundle 

- 

.10 

.27 

.16 

- 

.11 

Raft  and  tow 

- 

.05 

.08 

.10 

- 

.05 

Lift  and  load 

- 

.12 

.35 

.20 

- 

.14 

Truck  haul  dam  to 
Libby 

— 

,5  0 

2.10 

1.05 

.76 

Maintenance  water 
facilities 

rT-, 

to 

i — 1 
© 

J — 1 

-4“ 

i — 1 
o 



.16 

Truck  haul  stump  to 
Libby 

3.35 

3o50 

.23 

6.00 

2.52 

Truck  haul  to  rail 

- 

- 

- 

1.78 

- 

.33 

Reload 

- 

- 

- 

.30 

- 

.05 

Freight 

- 

- 

- 

1.18 

- 

.22 

Capital  cost  water 
facilities!,/ 

__ 





— 

Total 

13.95 

14.95 

16.58 

16.97 

16.20 

15.58 

Logging  unit  group  : 
Lower  : Mid-  sWolf  :Upper  : 
Fisher :Fisher:Creek  sFisher: 

Average  * 

Fisher  River: 
subzone  : 

Average 
Zone  of 
Inf luenc  e~/ 

- - Dollars  per 

cord  - - - - 

Roads  and  camps 

1.20 

1.50 

1.88 

1.66 

1.68 

1.74 

Logging 

8.70 

8.70 

8.70 

8.70 

8.70 

8.70 

Truck  haul  to  water 

- 

- 

- 

_ 

- 

.52 

Unload  and  bundle 

- 

- 

- 

- 

- 

.07 

Raft  and  tow 

- 

- 

- 

- 

- 

.03 

Lift  and  load 

- 

- 

- 

- 

- 

.09 

Truck  haul  dam  to 
Libby 

— 

_ 

— 

— 

.48 

Maintenance  water 
facilities 



— 





.10 

Truck  haul  stump  to 
Libby 

4.00 

5.00 

4.65 

2.55 

2.41 

Truck  haul  stump  to 
rail 

. 

1.40 

.62 

.43 

Reload 

_ 

- 

.60 

- 

.27 

.23 

Freight 

- 

- 

2.80 

- 

1.24 

.59 

Capital  cost  water 
facilities!/ 

_ 

— 

_ 

Total 

13.90 

15.20 

15.38 

15.01 

15.06 

15.39 

1/No  water  facilities  charged  to  cordwood „ 
2 /Total  annual  production  46,501  cords. 


I 


( 
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Table  117 . Cost  of  cordwood  production  from  tops,  cull,  and  understory 
trees  within  Zone  of  Influence— stump  to  mill 


Study  4 


Logging  unit  group  ; Average 


Item 

' Libby 'Warland 

: Stone- 
s hill 

s Rex-  : 
tford  : 

Libby- 
Big  Creek 

s Kootenai  River 
: sub zone 

- - - 

- - Dollars  per  cord  - 

-------- 

Roads  and  camps 

.10 

.10 

.10 

.10 

.10 

.10 

Logging 

5ol0 

5o05 

5«05 

5 = 05 

5 = 05 

5 = 05 

Truck  haul  to  water 

- 

= 35 

2.73 

1.20 

- 

.84 

Unload  and  bundle 

- 

.12 

.29 

= 17 

- 

.12 

Raft  and  tow 

- 

.06 

.09 

.10 

- 

.06 

Lift  and  load 
Truck  haul  dam  to 

— 

.14 

.38 

.22 

— 

.20 

Libby 

Maintenance  water 

— 

o 55 

3 = 70 

1.90 

1.30 

facilities 
Truck  haul  stump  to 

— 

.18 

.30 

.14 

.12 

Libby 

3 = 70 

4,00 

- 

.80 

6.66 

2.80 

Truck  haul  to  rail 

- 

- 

- 

1 = 95 

- 

.52 

Reload 

- 

- 

- 

= 35 

- 

.09 

Freight 

Capital  cost  water 
facilities^/ 

— 

1.30 

= 34 

- 

- 

- 

- 

- 

- 

Total 

8,90 

10.55 

12.64 

13.28 

11.81 

11  = 54 

Logging  unit  group  : 
Lower  : Mid-  :Wolf  ? Upper  : 
Fisher: Fishers  Creek  sFisher: 

Average 
Fisher  River 
subzone 

: Average 
s Zone  of  , 
: Influence—/ 

- - - 

- - - • 

- - Dollars  per 

cord  - - - 

- - - - - 

Roads  and  camps 

.10 

.10 

.10 

.10 

.10 

.10 

Logging 

5 = 05 

5 = 05 

5 = 05 

5 = 05 

5 = 05 

5 = 05 

Truck  haul  to  water 

- 

- 

- 

- 

- 

.44 

Unload  and  bundle 

_ 

- 

- 

- 

- 

.07 

Raft  and  tow 

- 

- 

- 

- 

- 

.03 

Lift  and  load 

- 

- 

- 

- 

- 

.10 

Truck  haul  dam  to 

Libby 

- 

- 

- 

- 

- 

.69 

Maintenance  water 

facilities 

- 

- 

- 

- 

- 

o 

o 

Truck  haul  stump  to 

Libby 

4.45 

5 = 68 

- 

5 = 07 

3 = 14 

2.96 

Truck  haul  to  rail 

- 

- 

1.63 

- 

.62 

= 57 

Reload 

- 

- 

.65 

- 

.25 

.16 

Freight 

- 

- 

3.08 

- 

1.18 

= 74 

Capital  cost  water 

facilities^/ 

- 

- 

- 

- 

- 

- 

Total 

9 = 60 

10.83 

10.51 

10.22 

10.34 

10.96 

1/No  water  facilities  charged 
" 39,787  cords. 

to  cordwood. 

2/Total  annual  production 

Table  118.  Cost  of  cordwood  production  from  tops,  cull,  and  understory 
trees  within  Zone  of  Influence— stump  to  mill 

Study  $ 


Item 

: Logging  unit  group 

:T.,,  : Stone-: Rex-  : 

. Libby  .War  land.  hm  „ford  . 

0 

Libby-  : 
Big  Creek: 

Average 

Kootenai  River 
subzone 

- - - 

- - ~ 

- - Dollars  per  cord  - - 

Roads  and  camps 

.10 

.10 

.10 

.10 

.10 

.10 

Logging 

5.10 

5o05 

5.05 

5.05 

5.05 

5.05 

Truck  haul  to  water 

- 

.35 

2.73 

1.10 

- 

.84 

Unload  and  bundle 

- 

.12 

.29 

.17 

- 

.12 

Raft  and  tow 

- 

.06 

.09 

.10 

- 

.06 

Lift  and  load 
Truck  haul  dam  to 

.14 

.38 

.22 

.20 

Libby 

Maintenance  water 

a- 

.55 

3.70 

1.05 

— 

1.04 

facilities 
Truck  haul  stump  to 

— 

.18 

.30 

.12 

— * 

.11 

Libby 

3.70 

4.00 

- 

.70 

6.66 

2.78 

Truck  haul  to  rail 

- 

- 

- 

2.30 

- 

.61 

Reload 

- 

- 

- 

.50 

- 

.11 

Freight 

Capital  cost  ,water 
facilities^/ 

* 

1.65 

— 

.44 

- 

- 

- 

- 

- 

- 

Total 

8. 90 

10.55 

12.64 

13.06 

11.81 

11.46 

Logging  unit  group  : 

Average  : 

Average 

Lower 

. Mid- 

:Wolf 

:Upper  : 

Fisher  River: 

Zone  of 
Influence:-/ 

Fisher 

: Fisher 

: Creek 

: Fisher ; 

sub zone  : 

- - Dollars  per 

cord  - - - - 

Roads  and  camps 

.10 

.10 

.10 

.10 

.10 

.10 

Logging 

5.05 

5.05 

5.05 

5.05 

5.05 

5.05 

Truck  haul  to  water 

- 

- 

- 

- 

- 

.44 

Unload  and  bundle 

- 

- 

-= 

- 

- 

.07 

Raft  and  tow 

- 

- 

- 

- 

- 

.03 

Lift  and  load 
Truck  haul  dam  to 

.10 

Libby 

Maintenance  water 

— 

— 

.55 

facilities 
Truck  haul  stump  to 

— 

— 

— 

“ 

.06 

Libby 

4.45 

5.68 

- 

5.07 

3.14 

2.93 

Truck  haul  to  rail 

- 

- 

1.63 

- 

.62 

.62 

Reload 

- 

- 

.65 

- 

.25 

.19 

Freight 

Capital  cost  water 

— 

— 

3.08 

1.18 

.79 

facilities!/ 

_ 

- 

- 

- 

- 

- 

Total 

9.60 

10.83 

10.51 

10.22 

10.34 

10.93 

1/No  water  facilities 
39,787  cords. 

charged  to  cordwood. 

2/Total  annual  production 

-2?6 


Table  119* 


Cost  of  wood  procurement  X 
the  total  allowable  cut!/ 


n the  Zone  of  Influence  based  on 


Studies  19  29  3?  4,  and  $ 


: Sawtimber  : 

Cordwood 

:Per  thousand: 
: board  feet  : 

Thinning 

: Tops  and 
s : cull 

; ah 

Dollars 

- - - 

Dollars  per 

cord  - - - 

No  dam 

Study  0 

31o34 

15.61 

10.93 

13.45 

Dam  at  River 
Study  1 

Mile  204.9 

33.62 

I6o30 

11.37 

14o02 

Study  2 

31o66 

15.27 

10.51 

13o07 

Study  3 

31o47 

15o06 

10.41 

12.91 

Dam  at  River 
Study  4 

Mile  217 o0 

32„19 

15.50 

10.96 

13.41 

Study  5 

32.02 

15.39 

10.93 

13.33 

1/Not  including ‘water  facilities  charged  to  dam  project  . Including  cost 
of  seasonal  operation  in  Study  1„ 


Table  120, 


Summary  of  wood-procurement  costs,  per  unit  of  wood;,  Kootenai 
River  and  Fisher  River  subzonesi/ 


Studies  0,  1,  2,  3,  4, 

and  5 

: No  dam  : Dam 

Site  204.9  : 

Dam  Site 

217.0 

: Study  : 

Study 

: 

Study 

: 0 : 1 • 

2 • 

3 : 

4 s 

5 

- - - Dollars  per  thousand  board  feet  - 

- - - 

Sawlogs 

Kootenai  River 

31.80  34.08 

33.04 

33.08 

34.30 

33.88 

Fisher  River 

30.80  30.22 

29.92 

29.93 

29.71 

29.71 

Entire  Zone 

31.34  32.34 

31.66 

31.47 

32.19 

32.02 

- - - - - - Dollars  per 

cord  - 

- - - - 

- - - 

Cordwood 

Kootenai  River 

13.49  13.47 

13.29 

13.05 

13.97 

13.83 

Fisher  River 

13.39  13.43 

12.75 

12.73 

12.36 

12.36 

Entire  zone 

13.45  13.45 

13.07 

12.91 

13.41 

13.33 

cost  of  seasonal  operation  in  Study  1. 


Not  including 
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APPENDIX  H„  NATIONAL  FOREST  ADMINISTRATION,  DAM  SITE  21? o0 


A dam  at  River  Mile  217o0  would  have  almost  as  great  an  impact  upon  nat- 
ional forest  administration  as  one  at  River  Mile  204»9o  The  same  ranger 
stations  and  work  centers  would  be  flooded , Transportation  and  communi- 
cations near  the  south  end  of  the  Kootenai  River  subzone  would  be  simpler 
but  the  reservoir  would  be  just  as  much  of  a barrier  to  transportation  at 
the  north  end  of  the  county,, 

Replacement  of  ranger  stations 

In  both  Studies  4 and  5 the  Warland  and  Rexford  ranger  stations  and  their 
associated  work  centers  would  have  to  be  replaced,,  The  replacement  value 
of  these  stations  is  estimated  in  detail  in  tables  8 3 and  8 5o  Study  4 
proposes  moving  the  Rexford  ranger  district  headquarters  to  Eureka  and 
the  work  center  of  that  district  to  Sutton  Creek0  The  Warland  head- 
quarters station  would  be  moved  to  Dunn  Creek  and  the  Warland  district 
work  center  to  Warland  Creek „ Study  4 has  the  travel  disadvantages  of 
Study  2,  hence  an  additional  ranger  station  would  be  needed  in  this  case 
also„  It  is  planned  that  such  headquarters  would  be  established  near 
the  middle  of  the  district  in  Section  32,  T34N,  R29W*  near  the  north 
fork  of  Big  Creek,,  This  is  not  an  entirely  desirable  location,  and  if 
used  yearlong,  would  offer  quite  a snow  removal  problem,,  However,  it 
seems  to  be  about  as  good  a location  as  we  can  choose  from  the  standpoint 
of  being  centrally  located  for  a new  district  in  the  northwest  section 
of  the  zone,,  It  would  be  on  the  Big  Creek-Pipe  Creek  road  and  about 
3 miles  from  the  16-foot  road  planned  to  extend  along  the  west  side  of 
the  flowage  from  River  Mile  217„0  up  to  Poverty  Creek,  A detailed  estimate 
of  the  cost  of  such  a station  is  contained  in  table  86 „ 

Study  5 proposed’  moving  the  Rexford  district  headquarters  to  Eureka  and 
the  work  center  to  Big  Creek,  The  Warland  district  headquarters  would 
be  located  at  Libby  and  the  work  center  at  Wolf  Creek,  Table  121  sum- 
marizes the  ranger  station  replacement  costs  in  Studies  4 and  5o 


Replacement  of  communications 

The  replacement  for  the  ex- 
isting metallic  telephone 
line  between  Libby  and  Eureka 
would  in  the  main  follow  the 
new  route  of  Highway  37<> 

Thus,  because  the  Study  4 
highway  route  is  consider- 
ably shorter  than  the 
Study  2 route,  the  com- 
munications replacement 
job  is  substantially 
smaller  for  Study  4 than 
for  Study  2„ 

9 


Table  121,  Cost  of  replacing  ranger 

station  and  work  center  fa 
cilities.  Dam  Site  217o0 

Studies  4 and  5 


Ranger 

district 

District 

headquarters 

Work 

center 

Total 

- 

- - Dollars  - 

- - - - 

Warland 

112,789 

34*947 

147*636 

Rexford 

85*175 

41*783 

126,958 

New 

128,041 

- 

128,041 

Total  Study  4 

- 

402,635 

Total  Study  5 

- 

- 

2?4*  594 
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The  relocation  of  this  line  would  follow  about  the  same  course  in 
Studies  3 and  5°  However,,  less  line  would  be  inundated  in  the  latter 
case0  Therefore,,  the  replacement  cost  would  be  lower,  The  following 
is  the  total  cost  of  restoring  communication  facilities  in  each  cases 
Study  2,  $377*000;  Study  3*  $315*000;  Study  4*  $257,000;  and  Study  5* 
$250,000, 

Figure  65  shows  the  communications  facilities  which  would  be  required 
for  Study  4 and  table  122  summarizes  the  cost  of  these  replacements. 
The  same  data  for  Study  5 are  presented  in  figure  66  and  table  123, 

Table  122,  Cost  of  restoring  communication  facilities 

Study  4 


Item 

Quantity 

Cost 

Miles 

Dollars 

Telephone  line 

Libby-Eureka 

61 

142,025 

Eureka-Pinkham  Creek 

6 

6,200 

Libby-Big  Creek  Ranger  Station 

52 

43*800 

Big  Creek  Ranger  Station-Tooley  Lake 

22 

17*000 

Warland  Ranger  Station-Fairview 

38 

19,000 

Subtotal 

179 

228*025 

Removal  of  old  telephone  linei/ 

Radio  (15  sets) 

Removal  and  installation  of  Rexford  equipment 
Remote  control  for  Libby  Ranger  Station 
Power  plants  -for  Big  Creek  and  Warland  Ranger 
Stations 

Total 

78 

2,400 

12,620 

250 

5*000 

9,000 

257*295 

1/No  charge  made  for  line  removal  In  flowage  area  since  it  is 
that  this  will  be  taken  care  of  when  the  area  is  cleared. 

supposed 

4* 
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Table  122  supplement , Detailed  estimate  of  costs  of  restoring  communica- 

tion  facilities 


Study  4 


telephone  line 
Metallic  circuit  bracket  line, 

46  miles  at  $2500  a mile 

Metallic  circuit  on  poles  of  Eureka-Ant  Flat  line, 

15  miles  at  $500  a mile 

Cable  crossing  on  Libby  dam.  Plans  for  dam  must  include 
placement  of  conduit  to  accommodate  telephone  cable. 


Dollars 


115,000 

7,500 

1,000 


Construction  costs  added  for  surveys,  office  drafting, 
supervision  and  overhead  (15  percent)  18, 525 


Total 


142,025 


Eureka  District 


Telephone 

Construction  , Eureka  to  junction  with  Pinkham  line. 

Metallic  bracket  line,  2 miles  at  $2500  a mile  5,000 

Ground  return  circuit,  4 miles  at  $300  a mile  1,200 

Line  removal  (abandoned  lines) 

Metallic,  Rexford  to  Eureka,  9 miles  at  $75  a mile  675 

Ground  return  circuit,  Rexford  to  Black  Butte  spur, 

4 miles  at  $25  a mile  100 

Radio 

Removal  and  installation  of  radio  equipment  from 
Rexford  to  Eureka;  material  $150,  labor  $100  250 

Warex  Lookout „ This  is  a primary  lookout  for  fire  control 
during  clearing  operations  in  flowage  area,  FM  backpack 
radio  $440,  antenna  and  material  $50,  labor  and  travel  $50  540 

Prevention  guard.  Radio,  FM  mobile.  For  use  by  fire 
guard  in  flowage  area,  750 

Tanker  (fire).  Radio,  FM  backpack  and  mobile  antenna  465 


Big  Creek  District 
Telephone 

Telephone  circuit  from  Libby  to  Big  Creek  Ranger  Station 
Metallic  circuit  on  poles  of  the  Libby-Eureka  telephone 
line,  15  miles  at  $500  a mile  7,500 

Metallic  circuit  bracket  line,  2 miles  at  $2500  a mile  5,000 

Ground  return  circuit  from  Libby  dam  to  mouth  of  Big  Creek, 

31  miles t 10  miles  pole  line  at  $±500  a mile;  and  21 
miles  tree  line  at  $300  a mile  21,300 

Metallic  circuit  bracket  line,  4 miles  at  $2500  a mile  10,000 
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Table  122  supplement . Detailed  estimate  of  costs  of  restoring  communica- 
tion facilities  (Coni' 


Study  4 


Dollars 


Telephone  (Cont.) 

Telephone  circuit  from  Big  Creek  Ranger  Station  to  Tooley 
Lake.  Metallic  circuit  on  poles  of  Libby-Big  Creek  line, 

X4s  miles*' at?  $500  a;  iinile  2 , 000 

Ground  return  circuit  from  Big  Creek  to  Tooley  Lake,  18 
miles s 8 miles  pole  line  at  $1500  a mile;  10  miles  tree 
line  at  $300  a mile  15,000 


Radio 

Big  Creek  Ranger  Stationo  A 10  kw  diesel  electric  plant 
would  be  needed  at  the  Big  Creek  Ranger  Station  to  furnish 
power  for  all  purposes.  Such  a plant,  complete  with 
controls,  storage  tank,  pipe  and  wiring,  would  cost  $4500. 
The  smallest  diesel  plant  available  (3  kw)  which  would  be 
sufficient  for  radio  power  would  cost  $1500.  This  amount 
should  be  charged  against  communication  and  the  remaining 
$3000  against  other  uses.  Central  station  FM  50  watts 
$1760,  antenna  and  material  $300,  labor  $50,  power  plant 


$4500  6,610 

Ziegler  Mountain  Lookout.  Relay  set  FM  lookout  $850, 
antennas  (2)  and  material  $100,  labor  $100  1,050 

Prevention  guard.  Radio,  FM  mobile.  For  use  by  fire 
guard  in  flowage  area.  750 

Tanker  (fire).  Radio,  FM  backpack  and  mobile  antenna  465 

Maintenance  and  fire  crew.  Radio,  FM  backpack  450 


Warland  District 
Telephone 

Construction.  Metallic  circuit  from  Warland  Ranger  Station 


to  Fairview  station.  Poles  of  Libby-Eureka  line  3 miles, 
poles  of  Great  Northern  Railway  35  miles—38  miles  at 
$500  a mile  ' 19,000 

Line  removal.  Ground  return,  Warland  to  Point  15,  21 
miles  at  $25  a mile  525 

Ground  return,  Ziegler  Mountain  to  Bristow  Creek,  4 miles 
at  $25  a mile  100 

Ground  return,  Warland  to  Warland  Peak,  21  miles  at 
$25  a mile  525 

Ground  return,  Wolf  Creek  Station  to  Fairview,  19  miles 
at  $25  a mile  475 
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Table  122  supplement „ Detailed  estimate  of  costs  of  restoring  eommunica. 

tion  facilities  (Cont.) 

Study  4 


Warland  District  (Conte) 


Dollars 


Radio 

Warland  Ranger  St  at  ion  <,  Central  station,  FM'  50  watts 
$1760,  antenna  and  material  $300,  labor  $50,  power 

plant  (10  kw  diesel)  $4500  6,610 

Warland  Peak  Lookout . Relay  set  FM  lookout  $850, 
antennas  and  material  $100,  labor  $100  1,050 

Prevention  guard 0 Radio,  FM  mobile „ For  use  of  fire 
guard  in  flowage  area0  750 

Tanker  (fire)„  Radio,  FM  backpack  and  mobile  antenna  465 

Maintenance  and  fire  crew0  Radio,  FM  backpack  450 


Libby  District 
Radio 

Remote  control,,  Remote  control  station  on  Zonolite  Ridge „ 

This  installation  is  essential  if  adequate  radio  coverage 
is  to  be  secured  over  the  flowage  area  for  fire  control 
purposes  during  the  construction  period „ The  central 
station  is  now  located  at  the  Libby  Ranger  Station „ Radio 
link  400  me  $3000;  cement  block  shelter  8s  x 10* , $1000; 
antennas  (5)  $500;  material  $350;  labor  $150  5,000 

Prevention  guard 0 Radio,  FM  mobile 0 For  use  by  fire  guard 
in  flowage  area0  750 

Tanker  (fire).  Radio,  FM  backpack  and  mobile  antenna  465 


Table  123®  Cost  of  restoring  communication  facilities 


Item 

* Quantity 

Cost 

Telephone  line 

Miles 

Dollars 

Libby-Eureka 

53 

162,725 

Eureka-Pinkham  Creek 

6 

3,000 

Eureka-Big  Creek-Tooley  Lake 

33 

22,300 

Libby-Warland-Fairvie w 

62 

44 « 800 

Subtotal 

Removal  of  old  telephone  linei/ 

Radio  (12  sets) 

Removal  and  Installation  of  Rexford  equipment 
Remote  control  for  Libby  Ranger  Station 

Total 

154 

232,825 

57 

1,875 
9,785 
250 
5 , 000 

249,735 

1/No  charge  made  for  line  removal  in  flowage  since  it  is  supposed  that 


this  will  be  taken  care  of  when  the  area  is  clearedo 
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Table  123  supplement,,  Detailed  estimate  of  costs  of  restoring  communica- 

tion  facilities  


Libby-Eureka  telephone  line 

Metallic  circuit,  53  miles : 6 miles  crossarm  construction 

at  $3000  a mile  and  47  miles  bracket  construction  at 
$2500  a mile 

Construction  costs  added  for  surveys,  office  drafting, 
supervision,  and  overhead  (15  percent) 

Total 


Dollars 


141,500 

21,225 

162,725 


Eureka  District 


Telephone 

Construction o Eureka  to  junction  with  Pinkham  line. 

Metallic  circuit  on  poles  of  Libby-Eureka  line, 

6 miles  at  $500  a mile  3,000 

Eureka-Big  Creek  Tooley  Lake  line.  Metallic  circuit  on 
poles  of  Libby-Eureka  line,  20  miles  at  $500  a mile  10,000 

Ground  return  circuit  pole  line,  7 miles  at  $1500  a mile  10,500 

Ground  return  circuit  tree  line,  6 miles  at  $300  a mile  1,800 

Line  removal  (abandoned  lines) 

Metallic,  Rexford  to  Eureka,  9 miles  at  $75  a mile  675 

Ground  return  circuit,  Rexford  to  Black  Butte  spur, 

4 miles  at  $25  a mile  100 


Radio 

Removal  and  installation  of  radio  equipment 
Rexford  to  Eureka^  material  $150,  labor  $100  250 

Warex  Lookout.  This  is  a primary  lookout  fir  fire  control 
during  clearing  operations  in  flowage  area.  FM  backpack 
radio  $440,  antenna  and  material  $50,  labor  and  travel  $50  540 

Prevention  guard.  Radio,  FM  mobile.  For  use  by  fire  guard 
in  flowage  area  750 

Tanker  (fire).  Radio,  FM  backpack  and  mobile  antenna  465 


Warland  District 

Telephone.  Plans  for  dam  must  include  placement  of  conduit 
to  accommodate  telephone  lines. 

Construction.  Libby-Warland  Creek-Fairview  metallic  circuit 
line.  Poles  of  Libby-Eureka  line  15  miles,  poles  of  Great 


Northern  Railway  30  miles— 45  miles  at  $500  a mile  22,500 

Metallic  circuit  bracket  construction,  3 miles  at  $2500 
a mile  7,500 

Cable  crossing  on  Libby  dam  1,000 

Ground  return  circuit  pole  line,  8 miles  at  $1500  a mile  12,000 

Ground  return  circuit  tree  line,  6 miles  at  $300  a mile  1,800 
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Table  123  supplement.  Detailed  estimate  of  costs  of  restoring  communica- 
tion facilities  (Cont.) 


Study  $ 


Warland  District  (Cont,) 


Dollars 


Telephone  (Cont,) 

Line  removal.  Ground  return,  Warland  to  Point  15,  21  miles 
at  325  a mile  525 

Ground  return , Ziegler  Mountain  to  Bristow,  4 miles 
at  $25  a mile  100 

Ground  return,  Wolf  Creek  Station  to  Fairview,  19  miles 
at  $25  a mile  475 


Radio 

Warland  Ranger  Station,  Central  station  for  400  me  link 
$1760,  antenna  and  material  $500,  labor  $100  2,360 

Warland  Peak  and  Ziegler  Mountain  Lookouts,  Relay  sets 
FM  lookout  $1700,  antennas  and  material  $200,  labor  $200  2,100 

Prevention  guard.  Radio,  FM  mobile.  For  use  of  fire 
guard  in  flowage  area  750 

Tanker  (fire).  Radio,  FM  backpack  and  mobile  antenna  465 

Maintenance  and  fire  crew.  Radio,  FM  backpack  450 


Libby  District 
Radio 

Remote  control.  Remote  control  station  on  Zonolite  Ridge, 
This  installation  is  essential  if  adequate  radio  coverage 
is  to  be  secured  over  the  flowage  area  for  fire  control 
purposes  during  the  construction  period.  The  central 
station  is  now  located  at  the  Libby  Ranger  Station,  Radio 
link  400  me  $3000,  cement  block  shelter  8!  x 101,  $1000; 


antennas  (5)  $500;  material  $350;  labor  $150  5S000 

Prevention  guard.  Radio,  FM  mobile.  For  use  by  fire  guard 
in  flowage  area,  750 

Tanker  (fire).  Radio,  FM  backpack  and  mobile  antenna  465 

Point  15  work  center.  Radio,  FM  backpack  $440;  antenna, 
material,  and  labor  $250  690 
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Figure  67 
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Table  124.  Fire  control  organization  plan  for  the  Zone  of  Influence 
folloSnF~tRs~coastrae^ion  o?~~Litiby  dam 

Study  4 


POSITIONS 

Fire 

dan- 

ger 

Fire  control  occupancy 

Travel 

exp. 

No. 

men 

Cost 

normal  season 

Station 

Title 

From 

To 

Pay  periods 

Sorine 

Summer 

Total 

Libbv.  Sup.  Office 

F.DiHD. 

3 

30 

31 

4/10 

11/15 

6.0 

10.0 

16.0 

75.  . 

1 

n n a 

T.Driv. 

6/1 

10/15 

2.0 

7.5 

2i5__ 

2 

n it  it 

5/15 

9/10 

3.0 

5.0 

8*fl_ 

3 

n tt  n 

A-Obs. 

33 

6/16 

9/15 

1.0 

5.5 

6.5 

4 

n n n 

Vfin  soman 

7/1 

9/20 

6.0 

6.0 

5 

Total 

cost  8( 

,.056.  n 

se  50^  fc 

r Zone 

8 3.C65.00 

Buraks 

R.m. 

1/, 

3(5 

?7 

4/21 

11/15 

5.0 

9.0 

14.0 

25 

6 

Map. 

n 

5/16 

9/5 

3.0 

5.0 

8.0 

25 

7 

n 

Packer 

it 

6/1 

10/15 

2.0 

7.5 

9.5 

8 

B 

F* 

n 

8/1 

10 /l 

2.0 

7.0 

9.0 

20 

9 

IPrF- 

?0 

27 

8/18 

9/5 

1.0 

5.0 

6.0 

10 

tt 

6 

33 

28 

8/28 

8/31 

.5 

5.0 

5.5 

11 

Fl17»^k& 

T..D,F. 

70 

7/6 

8/31 

4.0 

4.0 

12 

n 

t.d. 

16 

36 

27 

73 

All 

it 

nrst-? 

n 

ftO 

(6) 

9,760.00 

Normal 

aeasor 

51  Day 

oeriods  a 

t 8190+ ii 

Vo  = 8° 

)„7$0 

Overlc 

ad  6 m« 

L at  813 

b = 8780. 

Dunn  Oreek 

R.Alt. 

% 

31 

29 

4/21 

11/5 

5.0 

9.0 

14.0 

25 

13 

n n 

Disp. 

it 

5/16 

9/5 

3.0 

5.0 

8.0 

25 

14 

n it 

Packer 

to 

6/1 

10/15 

2.0 

7.5 

9.5 

15 

n it 

Fireman 

it 

6/1 

10A 

2.0 

7.0 

9.0 

20 

16 

n n 

Cook 

n 

?A 

10/31 

.0 

4.5 

4.5 

17 

Falrrlew  

R.Alt. 

22 

30 

2? 

6/1 

9/30 

2.0 

6.5 

8,5 

18 

E, 

It 

6/1 

9/30 

2.0 

6.5 

8.5 

19 

Zeigler  Mt. 

T..O.F. 

31 

33 

2ft 

6/16 

9/5 

.5 

5.0 

5.5 

20 

Marl  and  Pk- 

T..n.F. 

A 

31 

27 

6/26 

9/5 

.5 

5.0 

5.5 

21 

Horse  Hill 

L.O.F. 

to 

30 

26 

6/16 

9/5 

1.0 

5.0 

6.0 

22 

Oalx  Mt. 

T..O.F. 

10 

?S 

27^ 

; 

6/21 

9/5 

.5 

5.0 

5.5 

23 

15.632.00 

Thinn  Creek 

T.n. 

34 

31 

29 

72 

(7) 

War! and  Hr* 

C.  paw 

SI 

^2 

28 

82 

(1?) 

Psirviaw 

Crew 

?? 

30 

27 

80 

d?) 

Normal 

aeasor 

84i  nav 

neriods 

at  8185 

+ 870 

= 815 

632 

ad 

11  men 

it  $130 

i 

■ 1 

430 

Ri  g Creak 

R.Alt. 

s? 

35 

29 

A/21 

11/5 

5.0 

9.0 

1A.0 

25 

24 

n it 

Map. 

It 

5/16 

9/5 

3.0 

5.0 

8.0 

25 

?5 

rt  n 

Packer 

It 

6/1 

10/15 

2.0 

7.5 

26 

n n 

Cook 

It 

1/1 

8/31 

.fl_ 

2.0 

2.0 

27 

it  n 

Pi ram&n 

" 

6/1 

10/1 

2.0 

7.0 

9.0 

20 

?ft 

Mebb  Mt. 

L.O.F. 

10 

35 

29 

6/16 

9/5 

1.0 

5.0 

6.0 

29 

Pinto  Pk. 

L.O.F. 

2 

34 

30 

6/26 

9/5 

.5 

5.5 

6.0 

30 

Toolev  Lake 

F. 

?s 

37 

2ft 

7/1 

8/31 

.0_ 

4.5 

4.5 

31 

10,985.00 

Bis  Creek 

T.D. 

S2 

39 

29 

73 

(18) 

Crew 

n 

80 

(23) 

Normal 

season 

59  bay 

Periods  ! 

t 8185+: 

70  = 8) 

0,98 

Ovarlc 

ad 

6 men 

at  8130 

C. 

78( 

Libby  R.S. 

R.Alt. 

35 

31 

31 

4/21 

11/15 

5.0 

10.0 

15.0 

25 

32 

n n 

Disc. 

ft 

6/i 

9/5 

2.0 

5.0 

7.0 

25 

33 

n it 

Packer 

It 

6/1 

10/15 

2.0 

7.5 

9.5 

34 

n n 

F. 

It  j 

6/1 

9/30 

2.0 

6.5 

8.5 

20 

35 

B1k  Swede  Mt. 

L.O.F. 

17 20 

30 

6/16 

9/5 

1.0 

5.0 

6.0 

10 

36 

Blue  Mt. 

It 

22 

32. 

30 

6/21 

9/5 

5.0 

5.5 

37 

Tony  Pk. 

It 

3a 

29 

6/26 

9/5 



.5 

5.0 

5.5 

38 

10,397.00 

Libby  R.S. 

T.D. 

25  31 

31. 

72 

(?4) 

n n 

Crew 

" J 

80 

(?9) 

Normal 

seasor 

57  pay 

periods 

t 8181+i 

80  - 8: 

10,39' 

Overlc 

iad 

6 men 

it  £130 

s 

78< 

Other  points  on  this  c 

istrict 

are  not  necessary  to  ? 

Ions  of 

Influence 

Raven  Hanger  Mst. 

Alt. 

2 

26 

29 

4/21 

10/20 

5.0 

8.0 

13.0 

25 

39 

It  It  1? 

Diap. 

tt 

5/16 

9/5 

3.0 

S.O 

8.0 

25 

40 

it  tt  n 

F.  " 

It 

7/1 

_2/5 

JJ_ 

5.0 

5.0 

20 

41 

Meat  Fisher 

F. 

9 

26 

30 

.7/6 

8/31 

.0 

4.0 

4.0 

42 

It  It 

P.G. 

11 

7/1 

9/15 

,0 

5.0 

5.0 

43 

Ken  sit  v Mt. 

L.O.F. 

22, 

27 

-2§_ 

6/16 

9/5 

1.0 

5.0 

6.0 

44 

Morse  Mt. . 

L.O.F. 

33 

26 

30 

6/26 

9/5 

.5 

5.0 

5.5 

A5 

Tester a Mt. 

L.O.F. 

28 

27 

30 

6/28 

9/5 

.5 

5.0 

5.5 

66 

0,1.12.00 

Raven  St a. 

T.D. 

2 

26 

29 

73 

(30) 

W.  Fiaher 

Crew 

a 

26 

30 

85 

(351 

Norma 

i soaac 

n 52  pf 

y period 

1 at  #181 

+ Sr  5 

$Q,A1 

Orerl 

>ad 

7 it/ 

n at  8l/i 

1 

'qi 

) 

Fores 

; total 

result 

r 46 

cost  ! 

59,251 

59,251,00 

Overl 

>ad  tot 

al 

35 

est. 

4.680 
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General  national  forest  administration  and  fire  control 


The  cost  of  operating  the  national  forest  is  discussed  here  under  three 
headings:  overhead,  basic  fire  control,  and  additional  fire  suppression,, 

As  with  Study  2,  the  Study  4 plan  requires  the  establishment  of  an  addi- 
tional ranger  district  with  its  extra  personnel „ The  extra  overhead 
charges  resulting  from  this  new  district  would  be  virtually  the  same 
as  in  Study  2 itemized  in  table  89»  The  net  increase  in  overhead  admin- 
istration  costs  of  Study  4 over  the  present  would  thus  be  $12,190  a 
year„  The  Study  5 plan  would  involve  no  increase  of  overhead  costs . 

Fire  control  would  become  an  especially  difficult  task  during  the  period 
of  dam  construction,.  The  basic  control  organization  would,  therefore, 
have  to  be  increased  during  that  period  along  the  lines  discussed  on 
page  217 . Costs  would  be  upped  $27,000  a year„  Table  93  itemizes  the 
basic  fire  control  needs  during  that  period „ Following  construction  of 
the  dam  the  basic  costs  would  drop,  but  they  would  still  be  higher  than 
if  there  were  no  dam0  The  post dam  costs  of  Study  4 are  itemized  in 
table  124o  The  postdam  costs  of  Study  5 would  be  the  same  as  those  of 
Studv  3,  itemized  in  table  95  (figure  68) „ Table  125  summarizes  these 
cost  figures,,  The  basic  requirements  to  handle  fire  danger  conditions 
rated  70  or  less  are  shown  in  column  1.  The  additional  costs  which 
would  be  involved  when  the  fire  danger  climbs  above  70  are  shown  in 
column  3. 

Table  12 5 „ Present  and  future  cost  of  the  basic  fire  control  organization 
in  the  Zone  of  Influence 


: Total  annual 
: cost 

: Increase  over  s 
: Study  0 : 

Overload 

Present  (Study  0) 

47,312 

- - Dollars  - - - 

8,206 

Construction  period 

74,622 

27,310 

8,206 

After  construction 
Study:  1 and  2 

58,888 

11,576 

7,150 

3 

49,897 

2,585 

7,020 

4 

59,251 

11,939 

4,680 

5 

49,897 

2,585 

7,020 

Occasionally  fires  grow  beyond  the  capacity  of  the  basic  fire  control 
organization  (including  the  overload  organization)  to  cope  with  them*,  In 
such  cases  additional  suppression  forces  must  be  organized,,  Table  96 
shows  the  additional  cost  of  fighting  big  fires  has  averaged  $30,000  an- 
nually in  the  Zone  of  Influence  over  a period  of  20  years „ It  is  esti- 
mated that  these  costs  would  have  run  slightly  higher  under  the  Study  4 
conditions  than  under  Study  0 conditions „ On  the  other  hand  it  appears 
that  the  Study  5 road  plan  might  have  permitted  a slight  reduction  of 
suppression  costs:  Study  0,  $30,256  a year;  Study  4,  $34,334  a year 

(same  as  Study  2);  and  Study  5,  $29,652  a year  (same  as  Study  3). 
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Big  game  and  fisheries  management 


Construction  of  a dam  at  River  Mile  217.0  would  have  little  if  any  effect 
upon  game  management  in  the  Fisher  River  and  Libby  areas.  A dam  at  this 
location  would,  however,  have  the  same  effects  upon  game  management  in 
the  Gate way- Jennings  area  as  a dam  at  the  lower  site.  These  effects  are 
discussed  on  page  230.  The  relation  of  the  dam  to  fisheries  management 
would  be  the  same  as  if  the  dam  were  at  the  lower  site.  The  fisheries 
problem  is  discussed  on  pages  232  to  234. 

Recreational  development 


A change  in  the  dam  location  from  River  Mile  204.9  to  217.0  would  alter 
the  recreational  situation  to  some  extent.  Sites  1,  2,  3,  4,  and  5 
(figure  61)  would  be  below  the  dam.  Even  so,  there  are  alternatives  to 
sites  1,  2,  3,  and  4 along  the  river  which  should  be  included  in  the 
recreational  planning.  They  would  be  away  from  the  clearing  operations 
and  thus  have  some  advantages  over  sites  situated  above  the  dam  during 
the  construction  period.  There  is  no  river  level  alternate  to  site  5 so 
it  should  be  dropped  from  consideration  if  the  dam  is  built  at  the  upper 
location. 

It  is  possible  that  the  ultimate  recreational  load  would  be  smaller  with 
the  dam  at  River  Mile  217.0  instead  of  River  Mile  204.9  because  -the 
distance  from  Highway  2 would  be  greater  and  the  lake  smaller.  In  any 
case,  the  14  sites  described  in  pages  237  to  243  should  be  adequate  to 
meet  all  recreational  demands  for  many  years  in  the  future. 

The  recreational  pressures  during  the  period  of  dam  construction  should 
be  equally  great  wherever  the  dam  is  built.  It  would  be  highly  desirable, 
therefore,  for  reasons  of  safety  and  sanitation,  that  sufficient  sites 
be  developed  as  part  of  the  dam  project  to  care  for  a maximum  of  400 
picnickers  and  campers  daily.  The  development  should  include  fireplaces, 
tables,  drinking  water,  and  sanitary  facilities.  At  $100  a person  the 
total  cost  would  be  $40,000. 
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APPENDIX  I.  IMPACT  OF  DAM  UPON  THE  TOBACCO  RIVER  WORKING  CIRCLE 


The  Tobacco  River  Working  Circle  lies  in  the  northeast  comer  of  Lincoln 
County  and  extends  into  Flathead  County,,  It  is  entirely  outside  the 
Zone  of  Influence,,  This  working  circle  would,  however,  feel  certain 
secondary  effects  of  the  dam  which  are  discussed  briefly  here. 

Description  of  area 

The  Tobacco  River  Working  Circle  (or  the  Fortine  Ranger  District)  lies 
entirely  within  the  Kootenai  National  Forest  in  Lincoln  and  Flathead 
Counties®  It  is  bounded  on  the  north  by  Canada,  on  the  east  by  the 
Flathead  National  Forest,  and  on  the  west  and  south  by  the  Libby  Working 
Circle ® The  community  within  this  circle  includes  about  2500  people 
residing  in  Eureka,  Fortine,  and  Trego,  and  on  a number  of  small 
farmso  All  depend  chiefly  upon  forest  products  as  a means  of  liveli- 
hood® Fifty-five  percent  of  the  basic  income  of  these  people  is  derived 
from  forest  products— lumber,  railroad  ties,  and  Christmas  trees®  Farm 
products  account  for  38  percent  of  the  basic  income  and  7 percent  comes 
from  other  sources®  There  are  about  40  small  circular  sawmills  within 
the  area  with  individual  capacities  ranging  from  5,000  to  25,000  board 
feet  a day®  A large  part  of  the  cut  is  in  the  form  of  two-by-fours 
and  railroad  ties. 

The  Great  Northern  Railway  transcontinental  line  presently  bisects  the 
working  circle®  It  is  paralleled  by  a state  highway®  A system  of 
county  and  Forest  Service  roads  connects  with  the  highway  giving  access 
to  railroad  points  at  Eureka,  Fortine,  Tobacco  Siding,  Trego,  and 
Stryker®  This  provides  a very  favorable  means  of  transporting  all 
products  to  outside  markets® 

Approximately  369,000  acres  of  land  lie  within  the  working  circle® 

This  acreage  is  divided  by  ownership  as  follows; 


About  89,000  acres  of  the  above  total  are  brush,  barren,  subalpine,  and 
cultivated  lands®  The  remaining  279,000  acres  are  commercial  forest® 
The  United  States  Government  owns  about  74  percent  of  this  commercial 
forest . 

The  topography  of  the  working  circle  varies  from  gently  rolling  hills 
along  the  valley  bottoms  to  extremely  steep  and  broken  slopes®  Ele- 
vations vary  from  2400  to  7400  feet  above  sea  level®  Most  of  the 
commercial  timber  lands  are  below  5000  feet®  About  one-half  the  larch- 
fir  and  yellow  pine  types  may  be  logged  in  the  winter  months®  The 
remainder  of  these  and  the  spruce  types  offer  only  summer  logging 
chances. 


National  forest 
Other  owners 

Total 


254,666  acres 
113,680  acres 

368,346  acres 
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The  present  sawtimber  inventory  amounts  to  about  883  million  board  feet, 
divided  by  ownership  as  follows: 


Ownership 


National  forest 
Other 

Total 


Sawtimber 

Thousand 

bd.ft, 

839,900 

42,800 

882,700 


Poles 

Pieces 

1,954,000 

* 63,000 

2,019,000 


A management  plan  prepared  for  1952  set  the  annual  allowable  cut  of 
sawtimber  material  from  this  working  circle  at  12  million  board  feet. 
This  plan,  though  as  yet  unapproved,  contains  the  best  information  of 
timber  resource  at  the  present  time.  In  1951  the  above- estimated  al- 
lowable sawtimber  cut  was  considerably  exceeded,  but  during  the  pre- 
ceding decade  the  allowable  and  actual  cuts  were  more  or  less  in  line 
on  the  average. 


Following  are  the  lumber  shipments  from  this  area  in  1951:  Eureka 

16,000,000  board  feet,  Fortine  6,350,000  board  feet,  Tobacco  500,000 
board  feet,  Trego  75,000  board  feet,  total  22,925,000  board  feet.  This 
lumber  production  consisting  of  boards,  2 x 4,s,  and  railroad  ties, 
filled  some  968  railroad  cars.  About  one-fifth  of  the  total  lumber 
production  was  railroad  ties  which  were  mainly  shipped  to  Somers, 

Montana  for  treatment  and  use  in  the  Great  Northern  and  Chicago, 
Burlington,  and  Quincy  Railroads.  The  2 x 4's  were  largely  marketed 
in  Texas,  Arkansas,  Oklahoma,  the  Dakotas,  Colorado,  and  eastern  Montana. 
Most  of  the  other  lumber  went  to  e astern  Montana  and  the  Dakotas,  It 
is  estimated  that  183  cars  of  Christmas  trees  were  shipped  in  1951 
mainly  to  Chicago,  St,  Louis,  Kansas  City,  and  San  Francisco,  The 
Christmas  tree  industry  supplies  an  important  income  for  the  Tobacco 
River  Working  Circle. 

Forest  area  statistics  tell  an  Important  story.  Following  is  the  per- 
centage of  each  type  in  the  total  forest  area:  larch  58  percent,  lodge- 

pole  pine  19  percent,  spruce  13  percent,  Douglas-fir  5 percent,  and 
ponderosa  pine  5 percent.  Only  ponderosa  pine,  and  possibly  spruce, 
can  be  considered  high-quality  and  high-value  species.  With  this 
dependence  upon  low-margin  timber  the  Tobacco  River  forest  industry 
is  probably  more  vulnerable  to  economic  changes  than  most  areas. 

Impact  of  dam 

Construction  of  the  Libby  dam  would  necessitate  relocation  of  the  Great 
Northern  Railway  to  remove  it  from  the  Kootenai  River  valley  between 
Libby  and  Eureka.  Its  ultimate  route,  of  course,  is  a matter  of  vast 
importance  to  the  Tobacco  River  Working  Circle. 

One  possibility  is  to  relocate  the  mainline  southerly  from  Libby  along 
Highway  2 to  Marion  and  from  there  to  the  present  line  at  Whitefish. 

If  the  track  from  Whitefish  to  Eureka  were  left  in  as  a branch  line, 
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the  net  effect  on  the  Tobacco  River  Working  Circle  would  be  small 
except  as  services  might  be  curtailed„  Removal  of  the  line  would, 
of  course,  blight  the  whole  area. 

It  seems  more  likely  that  the  mainline  would  be  relocated  through 
the  southern  end  of  the  Tobacco  River  Working  Circle  along  Fortine 
Creek.  Many  carloads  of  products  originate  in  the  Eureka  area  each 
year,  so  it  hardly  seems  likely  the  branchline  between  there  and 
Stryker  would  be  abandoned.  However,  if  it  were,  the  net  effect 
would  be  to  increase  the  cost  of  transporting  forest  products  in 
the  Tobacco  River  Working  Circle  by  about  $23,000  annually.  If  the 
branchline  were  maintained,  annual  transportation  costs  would  be 
$12,000  to  $15,000  less  than  with  existing  facilities. 
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